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Introduction 

There are two primary goals of this professional development course (PDC): 

1) Provide candidates the knowledge and skills to successfully attain 
Certified Safety Professional® (CSP) certification. 

2) Enhance skills, knowledge and abilities as a safety professional. 

This workbook is designed to be used as a resource for self-directed study in 
preparation for the CSP exam. In the fast track, three-day workshop conducted 
by SPAN™ Safety Workshops, participants are provided expert guidance and 
use the same content presented in these workbooks. This curriculum is also 
used in the SPAN™ CertBok® Exam Prep Online Learning Management 
System (LMS). 



Workshops are conducted periodically throughout the year so that professionals 
can take the examination as soon as they are prepared. Visit the SPAN™ 
website for workshop dates and locations. www.spansafetY.com 

The exam is designed for candidates with four years of professional safety 
experience with a bachelor’s degree. Depending on the university, candidates 
may qualify as a Graduate Safety Professional (GSP). Generally, it takes the 
average safety and health practitioner about 40-60 hours of dedicated self-study, 
in addition to a workshop, to adequately prepare for the examination. The self- 
study can generally be accomplished in about 4 to 12 weeks. 

The workbook is divided into two volumes designed for self-study and 
facilitated professional development workshops. After each section of the 
workbook there are fully developed explanations for the answer selected for 
each question. In many cases information about all selections offered as 
possible answers will be included to assist in developing a better understanding 
of the subject. These sessions are designed to allow the safety professional to 
measure progress during the extended program of self-study that is normally 
required to pass the certification exams. 
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Considerable effort has been made to fully develop and explain the concepts 
and techniques discussed. However, given the differences in the background 
and experience of ihe safety practitioners sitting tor the CSP examination, it is 
impossible to explain all concepts to all candidates. The materials are based on 
the exam blueprint and subject matter expertise. 


Browse through the rest of the first volume, stopping and reading whenever a 
subject or question is of interest. Study explanations to all questions as these 
represent much of the exam philosophy and may add significant value to 
candidates’ test preparation. These are only suggestions. 


After reviewing the workbook, establish a study plan. There are voluminous 
resources available for each domain of the exam blueprint. Simply stated, 
chance favors the prepared mind and candidates should have a study plan. 
Budget adequate time to master the material. 

This workbook is designed to optimize study time. There is no extraneous or 
"nice to know" information in this workbook. All the information is important. 
Conqentrating on the areas emphasized in the text should reduce research and 
study time considerably. 


The BCSP exams have changed very dramatically in the past few years and 
SPAN^M conducts ongoing research and development to ensure accuracy and 
quality of curriculum based on the actual exam blueprint. This workbook does 
not contain actual CSP test questions and uses a question and answer format 
with detailed explanations. Difficult concepts or theories may have material 
presented in a table, diagram, illustration, or a paraphrased format. This 
method is used to allow broad coverage of the material and optimize study 
efforts. 

The beginning sections of the workbook are devoted to enhancing knowledge 
and skills in: 

♦ The exam process 

• Study and testing techniques 

Content may serve as preliminary exercises to engage the analytical portions of 
the brain and help prepare candidates for the mathematical components of the 
exam. The problems are representative of the exam based on the blueprint. 


Copyright©2018 SPAISF'^ International Training^ ' 


5 




















I M CSP Exam Study Workbook Volume I 

From the iiitroductury sections, the workbook progresses to individual areas on 
each of the nine CSP exam blueprint domains. These nine blueprint domains 
utilize the question und answer format designed to mimic the type of questions 
offered on the exam. Explanations are offered to reduce research time 
considering the examination covers a tremendous amount of subject matter. 

The questions presented are representative of the questions found on the actual 
examination(s). For this reason, candidates must understand the area (areas) to 
which the question is pertaining. Many times, this will require additional study. 
However, do not stray too far from the subject or direction and focus will be 
lost. Follow what the workbook attempts to provide. 

Approximately 57% of the scored questions must be answered correctly to pass 
the CSP examination. Master the concepts contained herein. Becoming 
familiar with the subject areas contained in the workbooks through repetition 
will help to identify areas of strength and weakness unique to every individual. 

The assumption is made that only fully qualified safety practitioners will 
attempt to sit for the CSP examination, which means everyone using this 
workbook has a solid foundation in the Safety and Health field. Given this 
assumption, no attempt has been made to provide a basic safety text. Rather, 
the problems presented in this book are representative of questions that may be 
expected to appear on the CSP examination and are based on the exam 
blueprint. The workbook is designed as a guide and depending upon an 
individual’s knowledge baseline, additional research may be required. 

The challenge of achieving certification is a difficult task. Embrace the journey 
of professional development in preparation for the exam. The modern safety 
professional must be an adaptive leader and lifelong learner. 

This curriculum has been carefully checked for accuracy, but errors may exist. 
Should and an error be discovered, contact the author via 
info@spansafetvworkshops.com 
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Certified Safety Professional (CSP) Workshop Lesson Plan 
Course Description; 


The primary purpose of the SPAN™ three-day CSP exam prep workshop is to 
assist safety professionals to successfully pass the Board of Certified Safety 
Professional's (BCSP) CSP exam. This is a fast pace agenda, and most will 
require additional study to be successful on the CSP exam. The CSP workshop 
is scheduled from Sam until 4:00pm daily with breaks and lunch on your own. 
The facilitator is an experienced practitioner and subject matter expert on the 
exam blueprint domains. Learning strategies include lecture, guided discussion, 
case studies, self-directed learning, and learner discoveiy methods. 


Orientation/Rules; 

• Emergency Exits 

• Restrooms 

• Breaks 

• Silence phones, lap-tops, anything that makes a sound 

• All due respect as adult learners and professionals 

• No pictures, audio or video i^ecording 

• Ask Questions 

• Participate in discussions 


Course Objectives: 

At the completion of this workshop participants will be able to: 

• Describe CSP exam requirements. 

• Determine the level of difficulty for the “CSP" exam. 

• Review problems aligned with competencies outlined in the exam 
blueprint 

• Analyze your knowledge gap 

• Locate reference materials to enhance knowledge 

• Establish a study plan 
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CSP Workshop Schedule 




Introduction (Purpose & Objectives) 

0800 

Personnel Introductions 


The CSP Examination Blueprint 


Study planning, testing strategies, exam philosophy 


Break 

0930-0945 

Domain 1: Advanced Math and Science Math 


Lunch on your own 

1130-1230 

Domain 1: Advanced Math and Science Math 


Break 

1400 

Domain 2: Management Systems 


Adjourn 

1600 



Domain 2: Management Systems 

0800 

Break 

0930-0945 

Domain 3: Risk Management 


Domain 4: Advanced Safety Concepts 


Lunch on your own 

1130-1230 

Domain 4: Advanced Safety Concepts 


Break 

1400-1415 

Domain 5; Emergency Preparedness, Fire Prevention and Security 


Domain 6; Occupational Health and Ergonomics 


Adjourn 

1600 



Domain 6: Occupational Health and Ergonomics 

0800 

Break 

0930-0945 

Domain 7; Environmental management 


Domain 8: Training and Education 


Lunch on your own 

1130-1230 

Domain 8: Training and Education 


Domain 9: Laws and Ethics 


Break 

1400-1415 

Domain 9: Laws and Ethics 


Closing discussion 

1500 

Adjourn 

1600 


g-- 
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The Safety Professional 


A safety professional is one who applies the expertise gained from a study of 
safety science, principles, and other subjects and firom professional safety 
experience to create or develop procedures, processes, standards, specifications, 
and systems to achieve optimal control or reduction of the hazards and 
exposures that may harm people, propeify or the environment. 


A Certified Safety Professional® (CSP) is a safety professional who has met 
and continues to meet the criteria established by the Board of Certified Safety 
Professionals (BCSP) and is authorized by the BCSP to use the Certified Safety 
Professional® title and the CSP credential. 

The primary focus for the safety profession is prevention of harm to people, 
property and the environment. They use appropriate methods and techniques of 
loss prevention and loss control. “Safety science” is a twenty-first century term 
for everything that goes into the prevention of accidents, illnesses, fires, 
explosions and other events which harm people, propeity and the environment 
(ANSI/ASSE, 2007) 

I 

To perform their professional functions, individuals practicing in the safety 
profession generally have education, training and experience from a common 
body of knowledge. They need to have a fundamental knowledge of physics, 
chemistry, biology, physiology, statistics, mathematics, computer science, 
engineering mechanics, industrial processes, business, communication and 
psychology. Professional safety studies include industrial hygiene and 
toxicology, design of engineering hazai'd controls, fire protection, ergonomics, 
system and process safety, safety and health program management, accident 
investigation and analysis, product safety, construction safety, education and 
training methods, measurement of safety performance, human behavior, 
environmental safety and health, and safety, health and environmental laws, 
regulations and standards. Many have backgrounds or advanced study in other 
disciplines, such as management and business administration, engineering, 
education, physical and social sciences and other fields. Others have advanced 
study in safety, and this additional background extends their expertise beyond 
the basics of the safety profession. 
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An American national standard sets forth common and reasonable parameters 
of the professional safety position in the ANSI/ASSE Z590.2-2003 Criteria for 
Establishing the Scope and Functions of the Professional Safety Position 
publication. Safet^'^ professionals must plan for and manage resources related to 
their functions. acquiring the knowledge and skills of the profession, 
developing the mind set and wisdom to act responsibly in the occupational 
context, and keeping up with changes that affect the safety profession, the 
required safety professional functions are able to be performed with confidence, 
competence, credibility and respected authority. (ANSI/ASSE, 2017) 

Safety professionals’ precise roles and responsibilities depend on the companies 
or organizations for whom they work. Different industries have different 
hazards and require unique safety expertise. However, most safety 
professionals do at least several of the following: 

• Hazard Recognition : identifying conditions or actions that may cause 
injury, illness or property damage. 

• Inspections/Audits: assessing safety and health risks associated with 
equipment, materials, processes, facilities or abilities. 

• Fire Protection : reducing fire hazards by inspection, layout of facilities 
and processes, and design of fire detection and suppression systems. 

• Regulatory Compliance: ensuring that mandatory safety and health 
standards are satisfied. 

• Health Hazard Control: controlling hazards such as noise, chemical 
exposures, radiation, or biological hazards that can create harm. 

• Ergonomics: improving the workplace based on an understanding of 
human physiological and psychological characteristics, abilities and 
limitations. 

• Hazardous Materials Management: ensuring that dangerous chemicals 
and other products are procured, stored, and disposed of in ways that 
prevent fires, exposure to or harm from these substances. 

• controlling hazards that can lead to 
undesirable releases of harmful materials into the air, water or soil. 
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• Training: providing employees and managers with the knowledge and 
skills necessary to recognize hazards and perform their jobs safely and 
effectively. 


• Accident and Incident Investigations: determining the facts related to an 
accident or incident based on witnefis itilwrvitnvo, oito inspections Aiid 
collection of other evidence. 

• Advising Management: helping managers establish safety objectives, 
plan progi-ams to achieve those objectives and integrate safety into the 
culture of an organization. 

• Record Keeping: maintaining safety and health information to meet 
government requirements, as well as to provide data for problem solving 
and decision-making. 

• Evaluating: judging the effectiveness of existing safety and health 
related programs and activities. 

• Emergency Response: organizing, training and coordinating skilled 
employees about auditory and visual communications pertaining to 
emergencies such as fires, accidents or other disasters. 

• Managing Safety Programs: planning, organizing, budgeting, and 
tracking completion and effectiveness of activities intended to achieve 
safety objectives in an organization or to implement administrative or 
technical controls that will eliminate or reduce hazards. 

Pi oduct Safety' assessing the probability that exposure to a product 
during any stage of its lifecycle will lead to an unacceptable impact on 
human health or the environment and determining the appropriate 
auditory and visual hazard warnings. 

• Security: identifying and implementing design features and procedures to 
protect facilities and businesses from threats that introduce hazards. 


Safety professionals work virtually anywhere where people might be exposed to 
hazards and provide technical assistance in identifying, evaluating and 
controlling hazards globally. Because safety is an element in all human 
endeavors, the performance of these functions, in a variety of contexts in both 
public and private sectors, often employ specialized knowledge and skills. 
Typical settings are manufacturing, insurance, risk management, government, 
education, consulting, construction, healthcare, engineering and design, waste 
management, petroleum, facilities management, retail, transportation and 
utilities. Within these contexts, they must adapt their functions to fit the 
mission, operations and climate of their employer. Not only must individuals 
practicing in the safety profession acquire the knowledge and skills to perform 
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these functions effectively in their employment context, through continuing 
education and training they stay current with new technologies, changes in laws 
and regulations, and changes in the workforce, workplace and world business, 
political and social climate. 




1) 

An unsafe act, an unsafe condition, and an accident are all symptoms of management systems problems. 

?.) 

Circumstances that will produce severe injuries are predictable and can be identified and controlled. 

_ 1 _ 

3) 

Safety should be managed like any other company function. Management should direct the safety effort by 
setting achievable goals and by planning, organizing, and controlling to achieve them. 

4) 

The key to effective line safety performance is management procedures that fix accountability. 

5) 

The function of safety is to locate and define the operational eiTors that allow accidents to occur. This 
function can be carried out in two ways: 

a. by asking why accidents happen - searching for their root causes 
b bv asking whether certain known effective controls are being utilized. 

6) 

The causes of unsafe behavior can be identified and classified. Some of the classifications are Overload 
(the improper matching of a person’s capacity with the load); Traps, and the worker’s decision to error. 

Each cause is one which can be controlled._ 

7) 

In most cases, unsafe behavior is normal human behavior; it is the result of normal people reacting to their 
environment. Management's job is to change the environment that leads to unsafe behavior. 

8) 

There are three major subsystems that must be dealt with in building an effective safety system, the 
physical; the managerial; the behavioral 

9)' 

The safety system should fit the culture of the organization. 

10) 

There is no one right way to achieve safety in an organization; however, for a safety system to be effective, 
it must meet certain criterions. The system must: Force supei-visory performance; involve middle 
management; Have top management visibly showing their commitment; Have employee participation; Be 
flexible; Be perceived as positive. 
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Professionalism, Fthin.% and Codes of Conduct 

Is it safe? How safe is safe enough? Who decides? Perhaps the most critical and 
frequently asked questions posed to OSH professionals. A primary role of the 
safety professional is to advise stakeholders and decision makers defining 
acceptable risk (INSHPO 2017, ASSE) and helping find tolerable solutions. 

The art and science of occupational health and safety requires a dynamic mix of 
technical competencies and inteipersonal skills. The philosophy of safety 
professional practice is hybrid of social and physical sciences. Together, “the 
art and science of safety” provide the professional competencies required to 
influence decisions impacting occupational health and safety. (Snyder, 2017) 



'A. 

; Branch 

. Pppus' . , 

^^^cuiktive Qii^stion 

Try-'--;'-..-;. -... - — 

. . , Operative Question- :. 

- .■ , * • .■ 

Metaphysics 

Study of Existence 

What’s is reality? 

■ —--- . ._' ' ■ • •■■■. » : 

What is the perceived reality of 
the organizational safety and 
health culture? 

Analytic 

Study of History 

Is there meaning in the 
historical process? 

Will predictive anal3^ics prevent 
future mishaps? 

Epistemology 

Study of 

Knowledge 

Flow do I know? 

How does communication 
traim*ng, education inform 
workers about workplace 
hazards and risk control 
measures? 

Politics 

Study of Force 

What can I do? 

How is decision making power 
influenced? 

Logic 

Study of Reason 

How do I validate reasoning? 

What evidence is needed to 
accept or reject hypotheses? 

Ethics 

Study of Action 

What should I do? 

Who is impacted by the outcome 
of this decision? 
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• Do we think differently when thinking scientifically than when thinking 
ethically? 

• Can you find scientific answers to the questions “what is reasonable?”, or 
“what is fair”? 

A j[M wlexiiioutil )> <)>• fii.i ,.l n nir.mhrr of n group of colloatuec v.'ho have 

articulated a set of standards and values and can enforce them, at the very least, 
by exclusion from the group. Aim to show several different ways to think 
through a problem in professional ethics, rather than merely describe what 
professionals say are their problems (sociology of ethics). Professionalism can 
be defined as skill, competency in work. The ethical element is will the work 
be beneficial to others. Work itself doesn’t have moral status, the execution of 
work has moral status. Professional ethics helps a professional decide when 
faced with a problem that raises a moral issue. The complexity can be many 
people, with many issues involved, the history of the issues and who decides, 
not just what is decided. (Strahlendorf, 2004) 

Often use “ethics” and “morality” interchangeably but they are different. 

• Morality - making choices with reasons 

• Ethics-the study of HOW the choices are made, i.e. “ethics is the study 

of morality” 

Ethics is a rational reflection upon good and evil (without weighing in on the 
question of heaven or hell, angels and demons). The word ethics refers to our 
identification of the “good” in any given situation as well as the rationale for 
the identification. Ethics engages each of us at the level of the thought, the 
reasoning process that goes into every decision we make, whether for our own 
happiness or that of another. Sound ethical judgment arises when proper habits 
of thought have given way to confidence in the right conduct and in doing it. 

As safety consultants (and mature adults), there is no flight from precisely this 
kind of deliberation. We should make choices that are responsible, defensible, 
and appropriate. Decide upon the highest good and order all the others, the 
lesser goods, in a hierarchy. This could be applied to a risk assessment or 
matrix. (Keys, Rodriquez, & Walaski, 2015) 

Reflecting on professional ethics and codes of conduct assist with choices about 
what one ought to do. 

• Descriptive ethics - “What IS” 

• l-’rescriptivc ethics — “What OUGHT (o be.” 
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Codes of ethics require objectivity, which means that there are principles and 
values outside of the individual that the members of the community share and 
that individuals will be measured against. 

There are rigorous professional guidelines and regulations regarding ethics for a 
safety professional. Below is a list of some of them; 

1) Board of Certified Safety Professionals Code of Ethics and Professional 
Conduct 

2) American Society of Safety Engineers’ Code of Professional Conduct 

3) American Industrial Hygiene Association and American Conference of 
Governmental Industrial Hygienists Joint Ethical Principles 

4) American Board of Industrial Hygiene Code of Ethics 

5) International Code of Ethics for Occupational Health Professionals 

6) Federal Contractor Code of Business Ethics and Conduct (48 CFR 3.10) 

7) American Society of Civil Engineers Code of Ethics 

8) National Society of Professional Engineers Code of Ethics 

9) Institute of Hazai'dous Materials Management Code of Ethics 

As a safety professional, you should be familiar with the codes of conduct 
pertinent to your work. However, in and of themselves, they are insufficient. 

You must also develop a robust code of personal ethics. The avoidance of 
wrong is not the same as doing right. Safety professionals must honor a high 
ethical standard, one that encompasses not just ourselves but our clients, 
colleagues, and community. A professional must not only behave ethically; one 
must strive to encourage ethical behavior in others. 
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^-BCSCCode of Ethics'Standard^: 


HOLD paramount the safety and health of people, the protection of the environment and 
protection of property in the performance of professional duties and exercise their 
obligation to advise employers, clients, employees, the public, and appropriate authorities 
of danger and unacceptable risks to people, the environment, or property. 


BE honest, fair, and impartial; act with responsibility and integrity. Adhere to high 
standards of ethical conduct with balanced care for the interests of the public, employers, 
clients, employees, colleagues and the profession. Avoid all conduct or practice that is 
likely to discredit the profession or deceive the public. 


ISSUE public statements only in an objective and truthful manner and only when founded 

upon knowledge of the facts and competence in the subject matter. 


UNDERTAKE assignments only when qualified by education or experience in the specific 
technical fields involved. Accept responsibility for their continued professional 
development by acquiring and maintaining competence through continuing education, 
experience, professional training and keeping current on relevant legal issues. 


AVOID deceptive acts that falsify or misrepresent their aeademic or professional 

qualifications. Not misrepresent or exaggerate their degree of responsibility in or for the 
subject matter of prior assignments. Presentations incident to the solicitation of 
employment shall not misrepresent pertinent facts concerning employers, employees, 
associates, or past accomplishments with the intent and puipose of enhancing their 
qualifications and their work. 


CONDUCT their professional relations by the highest standards of integrity and avoid 
compromise of their professional judgment by conflicts of interest. When becoming aware 
of professional misconduct by a BCSP certificant, take steps to bring that misconduct to 
the attention of the Board of Certified Safety Professionals. 


ACT in a manner free of bias with regard to religion, ethnicity, gender, age, national 

origin, sexual orientation, or disability. 


SEEK opportunities to be of constructive service in civic affairs and work for the 
advancement of the safety, health and wellbeing of their community and their profession 
by sharing their knowledge and skills._____ 
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BCSP Certification Matrix 



CSP 

ASP 

GSP 

SMS 

OHST 

CHST 

STS/ 

STSC 

CET 

Minimum 

Education 

Bachelor's 

degree^ 

Bachelor's 
degree or 
Associate's 
degree 

Bachelor’s 
or Master's 
degree ^ 

High School 
Diploma or 
GED 

High 

School 
Diploma or 
GED 

High School 
Diploma or 
GED 

N/A 

High 

School 
Diploma or 
GED 

Minimum 

Training 

N/A^ 

N/A 

N/A 

N/A 

N/A 

N/A 

30 hours of 

SH&E^ 

training 

Delivery of 
135 hours 
of training^ 

Minimum 

Work 

Experience 

4 years of 

experience^ 

And 

Hold an 

authorized 

credential 

1 year of 

experience® 

No 

experience 

required^ 

10 years of 
safety 

management 

related 

experience 

3 5'ears of 

experience 

11 

3 years of 

construction 

experience 

2 years’ 
supervisory 
experienced^ 
Or 

4 years’ work 
experience 

Hold an 

authorized 

credential. 

14 

Application 

Fees 

$160 

$160 

N/A 

$160 

$140 

$140 

$120 

$140 

Examination 

Fees 

$350 

$350 

N/A 

$350 

$300 

$300 

$185 

$300 

Eligibility 

Extension Fees 

$100 

$100 

N/A 

$100 

$100 

$100 

$100 

$100 

Renewal Fees 

$150 

$140 

$140 

$140 

$120 

$120 

$60 

$120 

Passing Scores 

100/175 

57% 

1 

107/175 

61% 

N/A 

106/175 

60.5% 

116/175 

66.2% 

108/175 

61.7% 

STS: 61/87 
. 70.1% 
STSC: 60/87 
68.9% 

119/175 

68% 

Recertification 
(5-year cycle) 

25 points 

25 points 

N/A 

25 points 

20 points 

20 points 

30 hours of 
safety and 
healtli 
courses*^ 

20 points*^ 



^ In any Held 

2 liom an ABETASAC or AABI accredited QAl^ program 
^ Not Applicable 

Safely, Ilcalth and Environmental 
^ In safety, health and environmental-related areas 

^ Where safety is at least 50%, preventative, professional level with breadth and depth of safety duties 
ASP, CIH, CMIOSH, CRSP, GSP, SISO, NEBOSH National or International Diploma in Occupational Health and Safety 
Diploma in Industrial Safely from CLI/RLIs of the Government of India 

^ Where safety is at least 50%, preventative, professional level \vilh breadth and depth of safety duties 
^ Must achieve the CSP within eligibility lime period once CSP experience requirement is met 

A minimum of 35% of the job tasks must be related to management of safety related programs, processes procedures 
personnel, etc.) " 

At least 35% of primary Job duties involve safety and health 
At least 35% of primary job duties involve safety and health 

Related to the S fS industry exam for which candidate is applying (work experience must be a minimum part time 118 
hrs./wcek] to qualify) 

ASP, CDGP, CFPS CHMM, CHST, CIH, CMIOSH, CRSP, CSP, OUST, STS, or STSC 

Or by retaking the STS/S'I^C exam or earning the OHST, CHST, ASP or CSP 

With 2.8 of these points in attending a training, development or instructional technology class 


17 


Copyright©20l8 SPAN^m International Training, LLC 













































I ^ CSP Exam Study Workbook Volume I 

About the CSP Exam 

Shortly after the turn of the century there began appearing in this country, 
persons practicing the art and science of safety work. These practitioners came 
from different academic backgrounds and had a multitude of work experience 
ranging from operations to engineering, 'fhey all had one common goal, 
promoting the safety and health of employees. Until the Certified Safety 
Professional® certification program began, they also had no standard measure of 
qualification. 

The Certified Safety Professional® (CSP) is currently its own certification by 
the Board of Certified Safety Professionals (BCSP). With few exceptions, one 
must attain the ASP before achieving the Certified Safety Professional® (CSP) 
designation, which is the Gold Standard in safety certification. 

The BSCP was chartered by the American Society of Safety Engineers (ASSE) 
in 1969, to establish a method of measuring qualifications for the safety 
profession. The Board established qualification standards and began issuing 
certification shortly after being founded. Although chartered as an independent, 
separately-incorporated board, the BCSP has several sponsoring organizations 
which provide members to the BCSP Board of Directors. These sponsoring 
organizations are as follows: 

• American Society of Safety Engineers (ASSE) 

• American Industrial Hygiene Association (AIHA) 

• National Safety Council (NSC) 

• Institute of Industrial Engineers (HE) 

• Society of Fire Protection Engineers (SFPE) 

• International System Safety Society (ISSS) 

• National Fire Protection Association (NFPA) 

• National Environmental Training Association (NESHTA) 
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Accredited Certification vs. Certificate Program 




Results trom an assessment proce$$ 

ftesnlts fmirv nn ediir'^tinn?! procten 

icquiies suiiie amount of professional 
experience 

Tor novice and experienced professionals 

Awarded by a third-party, standard-setting 
organization 

Awarded by training and educational programs or 

institutions 

Indicates master/competency as measured against a 

defensible set of standards, usually by application or 
exam 

Indicates completion of a course or series of 

courses with a specific focus; is different than a 
degree granting program 

Standards set through a defensible, industiy-wide 

process Gob analysis/role delineation) that results in 
an outline of required knowledge and skills 

Course content set a variety of ways (faculty 

committee; dean; instructor; occasionally though 
defensible analysis of topic care) 

Typically results in a designation to use after one’s 
name; may result in a document to hang on the wall or 
keep in a wallet 

Usually listed on a resume detailing education; may 

result in a doemnent to hang on the wall 

Has on-going requirements to maintain; individual 
must demonstrate knowledge of content; holder must 
demonstrate he/she continues to meet requirements 

Is the end result; an individual may or may not 
demonstrate knowledge of course content at the end 
of a set period in time 
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The BCSP’s certifications are accredited by independent, third-party 
organizations that regularly evaluate certification requirements. Accreditation 
assures: 

• Governance 

- Nominations/elections 
— Peer participation 

- Public participation 

• Financial disclosure 

- Stability and financial condition 

- Budget details 

• Fairness to candidates 

• Examinations 

- Validity 

- Reliability 

- Passing scores 

• Recertification 

• Independence from preparation 

• Management systems 

International Accreditation is provided by the American National Standards 
Institute (ANSI 17024/ISO)*’. National Accreditation is achieved through both 
the National Commission for Certifying Agencies (NCCA)*^ and the Council of 
Engineering and Scientific Specialty Boards (CESB)*^. 

lEe CSP designation is the premier certification in the safety profession. No other 
single means of measuring safety and health practitioners' qualifications is as widely 
accepted or respected. At publication of this workbook, there are over 12,000 
Associate Safety Professionals® and over 14,000 Certified Safety Professionals®. 


” ASP, CSP 

>“ ASP, CSP, OHST, CHST, S'l'S 
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Benefits of Certification 


□ 


The process of coitifit -.h linn cntrirrii-indi' a cotieiderablo ntncuint of ctfort. Maii^y 
safety practitioners wonder if the advantages of certification justify all the 
effort. The average person holding the CSP credential today earns nearly 
$25,000 more than others in the safety field who hold no certification. The 
latest survey from the BSCP indicated that the average salary of those holding 
the CSP certification is approximately $98,000. 


The primary advantage of certification is that it provides a credential. The 
ASP/eSP indicates that a safety professional has achieved a standard level of 
qualification as judged by their professional peers. This level of qualification is 
important in establishing credibility within the field of Safety, Health and 
Environment (SH&E). Employment opportunities are much greater for 
personnel holding CSP certification, the courts recognize the certification as a 
step toward authentication as an expert witness, and it is almost always required 
to do consultant work in the field of safety today. There are several reasons that 
should cause candidates to think about starting the process of obtaining 
certification right now. 

• A growing trend by states to license safety professionals, much like 
physicians, engineers, architects, and other professionals. Some states 
have that authority under their duty to "protect the health, safety and 
welfare of the public." 

Substantial support to modify existing safety and health laws to 
acknowledge certified "safety specialists". Some projects require a 
certified professional to be on staff 

Certified Safety and Health professionals obtain employment earlier and 
receive greater compensation than non-certified employees. 

As the requirements increase, the examinations may become even more 
dynamic, complex, difficult to pass and expensive, both in time and 
financial investments. 


These and other recent developments add up to a future environment where a 
certification is going to be the desired/required credential. Being a CSP will 
become much more important, more lucrative, and more difficult to obtain. 
Like the other professional certification/registration examinations, the ASP and 
CSP exams should be taken as early in one's career as possible. 
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Overview of the CSP Certification Process 

IJtie following information coiiceiiiiiig llie icquliciauits for certification ma>' 
have changed after publication. It is strongly suggested candidates contact the 
BCSP for current information. For exact requirements, go to the BCSP web site 
at www.bcsp.org and review the CSP complete guide. There are common 
questions by potential candidates such as “What do I have to do to get the 
CSP?” 


CSP CertifiGatfon pFocess 



The CSP is a certification awarded by BCSP to individuals who meet all of the 
requirements established by the Board. Along with the education and experience 
requirements, candidates must successfully complete the examinations. 
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ASP/GSP/CSP Qualifications 

Those candidates possessing other acceptable registration or certification may 
waive the ASP exam. Currently, the only acceptable means for waiving the 
first exam is possession of the following certifications/designations; 

• Associate Safety Professional (ASP) 

• Graduate Safety Practitioner (GSP) 

• Certified Industrial Hygienist (CIH) 

• Chartered Member of the Institution of Occupational Safety and 
Health (CMIOSH)* 

• Canadian Registered Safety Professional (CRSP)* 

• Certified Safety Engineer (CSE), as administered by the State 
Administration of Work Safety (SAWS), People’s Republic of China 
(PRC)* 

• Master in Occupational Safety and Health, International Training 
Centre of the International Labour Organization (ITC-ILO)* 

• Member in the Institute of Safety Professionals of Nigeria (MISPN)* 

• NEBOSH National or International Diploma in Occupational Health 
and Safety* 

• Professional Member of the Singapore Institution of Safety Officers 
(SISO)* 

• Diploma/Ceitificate in Industrial Safety, as issued by the State 
Government Departments/Boards of Technical Education, 

Government of India* 

*Note that all education requirements must bo met when pursuing the CSP 

All others must successfully complete the ASP prior to receiving the CSP 
certification. 
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Minimum Academic Requirement: 

• Associate’s in Safety (SH&E-related and from an accredited school) 

• Bachelor’s in any field (from an accredited^^ school) 

• Bachelor’s from a QAP School (BCSP Qualified Academic Program for 
GSP) 

o The Graduate Safety Practitioner (GSP) designation is a path offered 
to the CSP certification for qualifying ABET-ASAC^'or AABP^ 
graduates. 

o GSPs receive a waiver of the ASP examination 
Experience Requirement: 

• 4 Years Minimum plus the Academic Requirement 

• Qualifying Criteria for Experience 

o Full-Time Position (or Part-Time > 900 hrs/yr) 
o Professional safety is primary function (> 50% of position) 
o Primary responsibility must be the prevention of harm to people, 
property, or the environment 
o Must be at professional level (responsible charge) 
o Breadth: Safety Tasks, Hazard Types, etc. 
o OHST/CHST count as one year of experience 


Pass the ASP and CSP examinations leading to the CSP certification (with 
some exceptions that waive the ASP exam, including the GSP designation). 


“ Accredited School is one that is recognized by the US Department of Education or the Council for Higher 
Education Accreditation (CHEA) 

Accreditation Board for Technology (ABET)-Applicd Science Accreditation Commission 

(ASAC) 

Aviation Accreditation Board International (AABl) 
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Recertification Requirements: 

• 25 Pnintn Rvory 5 Years 

® 10 Point Categories (Some with Point Limitations) 

• Practice 

• Membership 

• Service 

• Publishing, Presenting, Patents 

• Writing Exam Questions 

• Professional Development Conferences 

• Safety-Related Courses, Seminars, Quizzes 


• Continuing Education 

• New Advanced Degree 


• Other Certifications/Re-Examination 


A candidate for certification may take the CSP exam after meeting the 
academic/experience requirements. The CSP is truly a comprehensive practice 
test. It covers the applied knowledge expected of a safety professional at the 
practitioner level. 


Before taking the Comprehensive Practice Exam, the academic/experience 
requirements must be met, passing scores must be recorded on the ASP (unless 
waived by other registration or certification) and the candidate must have four 
years of acceptable professional safety experience. Wlien a candidate has 
successfully completed the Comprehensive Practice Examination, they are 
designated a "Certified Safety Professional®" (CSP). 
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The entire process of certification generally takes from 3 to 6 months, allowing 
plenty of time to PLAN an mdividual study program. Costs associated with the 
certification process are as follows: 



Minimum Formal Education 

Minimum Bachelor's degree in any field or an 
Associate's in safety, health or the 
environment or a closely related field 

Training Prerequisite 

N/A 

Work Experience 

At least 4 years of experience where safety is 
at least 50%, preventative, professional level 
with breadth and depth of safety duties 

Application Fees 

$160 

Examination Fees 

$350 

Eligibility Extension Fees 

$100 

Renewal Fees 

$140 

Passing Scores 

57% 

Recertification (5-year cycle) 

25 points 


The above information is accurate as of this printing. For more current 
information, candidates should contact the Board at: 


Board of Certified Safety Professionals 
8645 Guion Road 
Indianapolis, IN 64268 
Phone (317) 593-4800 
Fax (317) 593-4400 
www.bcsp.org 
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The CSP Examination Biueprint 


Effective as of October 31,2016. 


Domain 1: Advanced Science and Math 

7.4% 

Domain 2: Management Systems 

19.5% 

Domain 3 : Risk Management 

10.3% 

Domain 4: Advanced Safety Concents 

22.9% 

Domain 5. Emergency Preparedness, Fire Prevention, and Security 

9.1% 

Domain 6. Occupational Health and Ergonomics 

8% 

Domain 7. Environmental Management Systems 

6.3% 

Domain 8: Training and Education 

9.1% 

Domain 9; Law and Ethics 

7.4% 



The Certified Safety Professional (CSP) examination is designed to test applied 
knowledge and the application of experience gained through professional 
practice. The computerized test consists of200 questions. Candidates are 
allowed 5.5 consecutive hours to complete all questions. Laminated scratch 
paper and a marker will be provided by the testing service but candidates must 
pi ovide approved calculators (two allowed). After finishing the computerized 
examination, a pass-fail grade will be given. A detailed score report will be 
mailed later from the BCSP if a candidate fails the exam. 



1. Core concepts in anatomy and physiology 

2. Core concepts in chemistry (organic and general chemistry) 

3. Core concepts in physics 

4. Mathematics (e.g., geometry, algebra, trigonometry) 

5. Statistics for inteipreting data (e.g., mean, median, mode, confidence intervals, 
probabilities, pareto analysis) 

6. Core research methodology concents 

Skill to: ---- 

1. Calculate required containment volumes and hazardous materials storage requirements 

2. Calculate statistics from data sources 



Knowledge of: 

1. Benchmarks and performance standards 
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2. How to measure, analyze, and improve organizational culture 

3. Incident investigation techniques 

4. Management of change techniques 

3. Sysl.ein safety techniques (c.g., root cause, job safety analysis, fault tree analysis) 

b. the elements of business continuity and contingency plans 

7. Types of leading and lagging safety, health, environmental, and security performance 
indicators 

8. Safety, health, and environmental management and audit systems (e.g., ANSI/AIHA Z10, 
ISO 14000 series, OHSAS 18000 series, ISO 19011) 

9. Applicable requirements for health plans, programs, and policies 

10. Applicable requirements for safety plans, programs, and policies 

11. Documentation retention or management principles (e.g., incident investigation, training 
records, exposure records, maintenance records, environmental managemeirt system, audit 
results) 

12. Budgeting, finance, and economic analysis techniques and principles (e.g., timelines, 
budget development, milestones, resourcing, financing risk management options) 

13. Management leadership techniques (e.g.. Management theories, leadership theories, 
motivation, discipline, communication styles) 

14. Project management concepts and techniques (e.g., RACI charts, project timelines, 

budgets) ____ 

Skill to: 

1. Analyze and/or interpret sampling data (e.g., exposure, release concentrations) 

2. Apply management principles of authority, responsibility, and accountability 

3. Compare management systems with benchmarks 

4. Conduct root cause analyses 

5. Develop and implement environmental, safety, and health management systems 

6. Evaluate and analyze survey data 

7. Perform gap analyses 

8. Demonstrate business need via financial calculations (e.g., ROI, engineering economy, 

financial engineering) _ 
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Knowledge of: 

1. Analysis required to support risk management options 

2. Behavior modification techniques 

3. Hazard analysis methods 

4. The costs and benefits of risk analysis 

5. The risk assessment process 


Skill to 

1. Apply risk-based decision-making tools for prioritizing risk management options 

2. Calculate metrics for organizational risk 

3. Conduct job safety analyses and task analyses 

4. Explain risk management options and concepts to decision makers, stakeholders, 

public _ 


and the 



1. Administrative controls (e.g.. Job rotation, chemical substitution) 

2. Chemical process safety management (e.g., pressure relief systems, chemical 
compatibility, management of change, materials of construction, process flow diagrams) 

3. Common workplace hazards (e.g., electrical, falls, confined spaces, lockout/tagout, 

working around water, caught in, struck | 

4. by, excavation, welding, hot work, cold and heat stress, combustibles, laser, and others) 

5. Engineering controls (e.g., ventilation, guarding, isolation) 

6. Facility life safety features (e.g., public space safety, floor loading, occupancy loads) 

7. Fleet safety principles (e.g., driver and equipment safety, maintenance, surveillance 
equipment) 

8. Hazardous materials management (e.g., labels, storage, and handling) 

9. Insurance/risk transfer principles 

10. Multi-employer worksite issues (e.g., contractors, temporary or seasonal employees) 

11. Personal protective equipment 

12. Principles of safety through desigi or inherently safer designs (e.g, designing out hazards 
during design phase) 

13. Sources of information on hazards and risk management options (e.g., subject matter 
experts, relevant best practices, published literature, SDS) 

14. The safety design criteria for consumer and industrial products (e.g., UL, NFPA, NIOSH) 

15. Tools and equipment safety (e.g., hand tools, ladders, grinders, cranes and other mobile 
equipment, robotics) 

16. Unique workplace hazards (e.g., nanoparticles, combustible dustl 

Skill to: -—^--- 

1. Calibrate, use, and maintain data logging, monitoring, and measurement equipment 

2. Identify relevant labels, signs, and warnings 

3. Interpret plans, specifications, technical drawings, and process flow diagrams _ 
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Knowledge of: 

1. Emergency/crisis/disaster response planning (e.g., for nuclear incidents, natural disasters, 
terrorist attacks, chemical spills, 

1. fires) 

2. Fire prevention and protection systems 

3. Fire suppression systems 

4. Incident (e.g., emergency, crisis, disaster) management 

5. The transportation and security of hazardous materials 

6. Workplace violence and harassment recognition and prevention techniques 



Knowledge of: 

1. Basic toxicology principles (e.g., symptoms of an exposure, LD50, mutagens, teratogens) 

2. Ergonomics and human factors principles (e.g., visual acuity, body mechanics, patient lifting, 
vibration, anthropometries) 

3. Flow to recognize occupational exposures (e.g., hazardous chemicals, radiation, noise, 
biological agents, heat/cold, infectious diseases, nanoparticles, indoor air quality) 

4. Flow to evaluate occupational exposures (e.g., hazardous chemicals, radiation, noise, 
biological I agents, heat/cold, infectious diseases, ventilation, nanoparticles, indoor air quality), 
including techniques for measurement, sampling, and analysis 

5. How to control occupational exposures (e.g., hazardous chemicals, radiation, noise, biological 
agents, heat/cold, ventilation, nanoparticles, infectious diseases, indoor air quality) 

6. The fundamentals of epidemiology 

7. Occupational exposure limits (e.g., hazardous chemicals, radiation, noise, biological agents, 

heat) _____ 






Knowledge of: 

1. Environmental protection and pollution prevention methods (e.g., air pollution, water 
pollution, soil pollution, containment) 

2. Hazardous waste management practices (e.g., segregation and separation, containment, 
disposal) 

3. Flow released hazardous materials migrate thi'ough the air, surface water, soil, and water table 

4. Sustainability principles 
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Knowledge of: 

1. Education and training methods and techniques 

2. Training requirements 

3. Methods for determining the effectiveness of training programs (e.g., determine if 
trainees are applying training on the job) 

4. Effective presentation techniques 


Skill to 

1. Perform training needs assessments 

2. Develop training programs (e.g., presentation skills, tools) 

3. Conduct training 

4. Assess training competency 

5. Develop training assessment instruments (e.g., written tests, skill assessments) to 

assess training competency _ 



Knowledge of: 

1. Legal issues (e.g., tort, negligence, civil, criminal, contracts, disability tenninology) 

2. Protecting confidential information (e.g., privacy, trade secrets) I 

3. Standards development processes 

4. The ethics related to conducting audits 

5. The relationship between labor and management 
6^ BCSP Code of Ethics 


Skill to: 

1. Interpret laws, regulations, and consensus codes and standards 

2. Apply concepts of BCSP Code of Ethics _ 
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Taking the Computer Based Exam 

One major goal of the BCSP is to offer certification examinations with a high 
degree of validity and reliability to promote a fair assessment of a candidate's 
competency as a safety and health practitioner. 

Testing on computer Is done via Pearson VUE ( www.pearsonv ue.com ) 
Examinations can be taken every business day at many locations throughout the 
world. Many locations also have evening and Saturday hours. 

Candidates must complete an application and return it, supporting information 
and application fee ($160) to the Board of Certified Safety Professionals 
(BCSP). Once a candidate has been approved and has paid the examination fee 
($350), the Board wilt mail an examination authorization letter. Once the 
application is approved, candidates have 1 year to arrange for an actual 
examination date. Arrangements are made directly with Pearson VUE via on¬ 
line or via the national toll free number 888.269.2219. Some Pearson VUE 
Testing Centers are busier than others, so schedule early if possible. 

At the Pearson VUE centers, a candidate signs in, presents identifications and is 
seated at a computer workstation. The Cjenter provides laminated graph paper 
and a marker. There is a short orientation and practice program to acquaint 
candidates with the examination procedure. During actual testing a small clock 
in the monitor screen comer keeps track of the remaining time. 

ABSOLUTELY NO NOTES OR REFERENCE MATERIALS ARE 
ALLOWED! Laminated graphing paper and writing utensils will be provided, 
but candidates must provide personal calculators. After finishing the 
computerized examination, a pass-fail grade will be given. A detailed score 
report will be mailed later from the BCSP. 

For worldwide locations, look at the web site www.pearsonvue.com . 
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Frequently Asked Questions about the Computer Exam 

NOTE: Remember the best and most current source of infonnation on procedures and 

policies for the computer test is directly from the BCSP at (317) 593-4800 and 

www. bcsp.org . 

Question How do the questions appear on the computer screen? How do I 
make answer selections? Can I back up or mark questions so that I 
can come back to them? Do I need to be a computer whiz to take 
this test? 

Answer Examination questions appear one at a time and resemble the 

questions in the workbook. With a mouse or keys, the candidate 
selects the preferred answer and moves on to the next question. 
Questions may be marked for further review or skipped and 
revisited later. After the last question, a list appears and shows 
item numbers, answers selected and questions marked or skipped. 
Since the computer test is very “friendly” candidates do not have 
to be computer literate to take this exam. 

Question Can you bring food or drinks into the exam room? 

Answer No. All candidates are given a small locker for personal 

belongings, including snacks, purses, watches, etc. Access to this 
locker may or may not be allowed depending upon the testing 
center. 


Question What can I take into the exam room? 

Answer Only the allowed one or two calculator(s) and ID cards are 
permitted. Everything else must go into personal lockers. 

Question Wliat is furnished in the exam cubicle? 

Answer One laminated sheet of paper, one marker and the computer 
monitor, keyboard and mouse. 
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Question What is the workstation/cubicle like? 

Answer It is generally very nice, although this may vary with different 

Pearson VUE Centers. Cubicles are large, with a desktop about 3'x 
4', excellent lighting, in a very quiet setting, with comfortable, 
padded adjustable chairs. The keyboard and mouse take up all 
space in front of the monitor, so calculations must be done off to 
the side. 


Question Are there any children in the exam room? 

Answer No. The room is for adult testing only. All children activities are 
in separate areas of the Pearson VUE Center. 

Question How many other people are in the room? 

Answer There are multiple workstations in the exam room. The number of 
people varies with time and day. The proctor has a view of the 
entire room via glass window and corner mirrors on the ceiling. 
Testing is also taped by video and audio monitoring. | 

Question Can I take breaks? 

Answer Yes, as many and as often as necessary. However, the clock keeps 
running and signing out is required each time, along with a finger 
print check. 

Question Do I need ID's? 

Answer One ID with photo and signature is mandatory. Photograph and a 
finger print are done during sign-in. 

Question Do I need my Authorization letter with Candidate ID Number? 

Answer This letter is usually not required, but it is advised to take it just in 

case. The ID number is always needed when scheduling 
examination appointments. 
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Can I schedule the exam any time? 

No. Certain times are designated for professional exams. Book 

testing slot several weeks in advance to secure the desired time and 
day. 

Is there enough time to finish the exam? 

This is very subjective. Most candidates have found there was 
plenty of time to finish testing and have adequate review time, but 
other people did not finish in the allotted time. The time per 
question (1.5 minutes) is the same as the written exam and the 
authors found the computer not to be a factor in this area. 

Are there graphs to interpret? How are clear are the graphics? 

Yes, there are a limited number of graphs to read. They are a little 
harder to read on the screen, but not significantly. Graphics are 
quite acceptable. 

I 

Are the math formulas provided? 

If a problem lequired a formula(s), then they should be provided in 
the question. 


The computer exam is a positive, convenient way to take the exam. The Pearson 
VUE people were friendly and helpful. The cubicles are quiet and well-lit, and 
the chaiis aie lelatively comfortable. There is adequate table space and the 
computer was user friendly and non-threatening. 

Conditions may vary considerably between testing locations. Please contact 
authors at 417-724-8348 or Email info@spansafetvworkshops.coi-n Feedback is 
greatly appreciated. 


Question 

Answer 

Question 

Answer 

Question 

Answer 

Question 

Answer 


A listing of Pearson VUE center locations is available through the Pearson 
VUE website. More complete information can be obtained by calling or faxing 
the Board of Certified Safety Professionals. Crood T/iick" on the exam! 
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Applied Study & Exam Techniques 

The examinalion bluepj'mt outlines how the items on an examination are 
distributed across domains and tasks/topics. Some keys to success include: 

1. Analyzing knowledge gaps and identify strengths and weaknesses 

2. Designing a solid examination study plan 

3. Developing test-taking strategies 

4. Proper use of the calculator. 

Converting your subject strengths and weaknesses into a study plan is likely to 
increase your overall examination score. Scoring well in one subject area can 
compensate for a weaker score in another subject area. However, there may 
not be enough items in your strong areas to achieve a passing score. 

Note that knowledge and understanding are essential in passing the 
examination. Relying only on simulated examination items is not the best way 
to increase knowledge and understanding. Use simulated items to provide 
insight into the areas in which you should engage in additional study. 

Knowing how to take the examination will help improve your score. The 
examination uses multiple-choice items with only one correct answer and three 
incorrect answers. Remember, the goal is to get as many items comect as 
possible. There is no penalty for selecting an incorrect answer. However, only 
correct answers count toward reaching the passing score. 

• Read the items carefully. 

o Psychometricians design multiple ehoice questions so that all the 
possible answer choiees are plausible. Use deductive and 
inductive reasoning to eliminate detractor answer ehoices. 

• Understand the problem. 

o Consider the context 
o What is given? What is wanted? 

• Use examination time wisely. 

o Conduct multiple passes solving the "easy" problems first and 
saving the challenging problems for the end. 

• Complete all items. 

o Blank answers are scored as wrong answers. 
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While studying resources, identify main thoughts or themes in the literature 
review. Draw on your experience and on professional and study references and 
rewntr, important ideas in youi own words. This helps you lenicinbei die 
concepts in context. Additional references are listed later in the workbook. 

In establishing a good study regiment, it is important to find a place conducive 
to studying. A good study area should meet the following criteria: 

» The study place should be chosen exclusively for the purpose of 

studying. Avoid using a garage, workshop, family room or other area that 
represents recreation or other distractions. Find a location that represents 
a study island, where study is the only activity. 

• Selected study area should have good lighting, ventilation, be 
temperature controlled, comfortable and quiet. 

• A large table or desk to spread necessary readily available study and 
reference materials is a must. The purpose is to dedicate a comfortable, 
personal space with minimal interruptions. 

Securing a good place to study should eliminate as many external distractions 
as possible. Also, candidates should consider how t;o minimize internal 
distractions. Total elimination of external distractions is often possible; 
however, total elimination of internal distractions is nearly impossible and can 
only be minimized thfough focused thought. 


Helpful hints for focusing the mind for studying include the following: 

1. Set realistic time limits, determining what to study and keeping with a 
schedule. Studying a subject too long at one time can lead to 
daydreaming which reduces study effectiveness. 

2. Personal factors can be distracters and result in additional frustration. All 
efforts should be attempted in avoiding personal issues. Rescheduling 
the test date may be a consideration if serious personal problems exist. 

3. Minimize dealing with outside details. Having too many obligations 
and/or responsibilities enables “brain creep”. Consider keeping a 
notebook in the study area and jotting down appointments and details of 
projects as these brainstorms appear. If s impossible to totally prevent 
these details from surfacing, but by documenting them, it may free the 
mind to resume studies. 

4. Being physically and mentally prepared to study is beneficial. Much of 
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the following suggestions are common sense, but probably deserve 
repeating. 

o Eat a well-balanced diet. Increase protein intake; a proper level of 
blood sugar enhances studying effectiveness, 
o Get plenty of sleep. Establish and maintain a regular work/rest 
cycle. 

o Exercise is beneficial for more than just an exam preparation. 
Consider choosing a form of exercise that provides enjoyment and 
relaxation. 

o Avoid mental fatigue. Allocate down time for brealcs. The average 
professional should study for the CSP exam for two to four weeks. 
DO NOT attempt to cram overnight. 


The Volume I and II workbooks apply a Question & Answer format that allows 
candidates to concentrate on knowledge gaps and avoid over studying material 
in areas where the candidate already possess enough knowledge to pass the 
exam. 


The research has been completed by the authors that have actually taken the 
exam and researched the blueprint areas of interest, developing targeted 
learning outcomes. This allows candidates to determine if their current level 
knowledge is adequate, or if a more in-depth understanding is required. 


Fundamental to this technique is a good core of questions. The technique is 
intended to be useful to practitioners who have mastered the skills and tasks 
necessary to perform in the safety and health arena. 


Most adult learners enjoy the process of learning. The difference lies in the 
ability to retain what is important to the accomplishment of a goal and reject 
what is not important. Embrace the aspect of professional development while 
preparing for the CSP examination. 

When utilizing this workbook properly, the authors believe candidates can 
master those areas necessary to achieve the goal of passing the CSP 
examination with minimum effort on research and actual study. The technique 
also has some veiy beneficial side effects. Candidates will also find that the 
learning process will enhance skill sets in becoming an improved and more 
proficient safety and health practitioner. 


However, the process assumes candidates have the discipline to do the research 


Copyright©2018 SPAN™ International Training, LLC 


38 




v.r-:' 


CSP Exam Study Workbook Volume I 

and study the material where deficiencies may exist. Attempting to study using 
only the material presented in this workbook, becomes a risk for not being 
adequately prepared for the examination. 

The steps to using the Q & A method; 

1. Dead reckoning: using existing knowledge, experience, and test taking 
strategies, attempts to answer the question. 

2. Process check: reviews the results of each practice session, and then 
studies the explanation. 

3. Validate knowledge: was this a known or an unknown concept? Is the 
answer achieved with current knowledge base or the correct answer 
achieved by an educated guess or dumb luck? 

Note: This is a critical step in the Q&A learning process and determines if one can 

proceed or needs to gain more knowledge on the subject. Additionally, is the 
knowledge base on this subject broad enough to answer questions of similar 
difficulty on the subject? "True genius is an uncluttered mind armed with only 
relevant knowledge"(John R. Monteith). 

4. Filter: either move on or take notes. When comfortable with knowledge 
on the subject move on to the next question. However, if the current 
level of knowledge on the subject or other aspects of the subject feels 
inadequate, then take additional notes about the information that is 
needed. 

5. Enhance deficiencies: Research and study deficient knowledge areas. 

Aflei completing a set of questions and writing notes on information to 
study, a knowledge deficiency study plan can be developed. Then 
research and study the material necessary to enhance the required 
knowledge. The authors advise focusing on notes in the workbook and 
staying on subject. It is very easy to wander onto some other interesting 
subject and lose sight of the desired learning outcome. Keep the goal in 
mind to pass the test the first time! 
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Applied Logic: Socratic Method 

A look at a representative question, answer and explanation will tend to 
illustrate and explain the process. 

Question: 

1). The concept of management review of an Occupational Health and 

Safety Management System (OHSMS) is to assure the SMS is suitable 
for the organization's needs, is adequately staffed and resourced, and is: 

A) Effective at achieving desired results. 

B) On schedule to meet implementation deadlines. 

C) On track to meet financial goals. 

D) Is clearly understood by all participants. 



The concept of management review of an Occupational 
Health and Safety Management System (OHSMS) is to 
assure the SMS is suitable for the organization's needs, is 
adequately staffed and resourced, and is: 

Q A) Effective at achieving desired results. 

O B) On schedule to meet implementation deadlines. 

O C) On track to meet financial goals. 

O D) Is clearly understood by all participants. 
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' ' . 

Answer: 


The most correct answer is A because: 

Top management must perform periodic management reviews of the OHSMS 
to ensure its continuing: 

• Suitability (Does the system address conformance and meet the 
organization’s needs?) 

• Adequacy (Are the resources sufficient to maintain and improve the 
OHSMS?) 

• Effectiveness (Is the system getting results?) 

How much will candidates need to know about the subject of OHSMS? That is 
a key question an exam candidate should be asking right now. If OHSMS 
represents a strong area, a candidate probably has significant knowledge about 
the concepts outlined in references such as ANSI Z-10, ISO 45001, BSI 18001, 
OSHA VPP, and is comfortable with this question and the general subject. 
Another possibility is that one is basically knowledgeable on the subject, but 
could use some more focused descriptors. Another scenario may be that a 
candidate knows veiy little about OHSMS, requiring more focus on concept 
details and application techniques. 


How far into the topic does a student need to explore? The level of detail in the 
example question may serve as a representative indicator. Beyond the basics, 
another key indicator is the repetition of the workbook question. Content 
frequently appearing with only minor changes in question format indicates that 
the subject matter is important, and authors anticipate the actual exam will have 
several questions dealing with that subject. 


The Q & A method of studying is a proven method. The basic outline is 
delivered with questions and students can then determine individual levels of 
subject laiowledge. When additional knowledge is required, they can conduct 
more research and study to develop the required knowledge or skill. This 
learning technique has proven to be successful for many different levels of adult 
learners because the individual determines what material to study. 

Please contact the authors at info@,sDansafetvworkshoDS.com with any 
questions or feedback on these study materials. 
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Example Computer Graphic User Interface 



Compute the total power consumeci for this 
simple parallel circuit. 


OA.) 13.8 W 
#B.) 57 W 
OC.} 414 W 
OD4 571W 


^ 2 <Aa:A£tSL ^ 2 - 




E=m p El 

100 100 IQQ 


Formyfas will be inserted into the 
question when needed 





j-'.nJURNAf^QMestfom,63of3^',\. 


The purpose of the jockey pump Is to maintain the fire 
sprinkler system _____. 


O A,} Total pressure, 

0 B.) Static pressure 
O C) Residual pressure 
O D.} IVlaximium pressure 

The Jockey piitip fa designed, 
prevent false ^starts of ibc fire 
putYip iYiid to- start before the- 
itiain. fire pump and leturn the 
fire j>rotjectio:ii system to it,s: 
minitmim. static pressure. 


NFPA 20 Stationary Pumps 


.sie>pvv5ilscTiT[ftn|Hs«s»s‘itt^ | 
ofl]'5ps^ I 

Fn-e ytirap %top tdS p« 


me I 

pMmp pQ™ "y~ij 

—-sjuigp)) T 
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] 





FUftTHEfit 


IWCOMFlETi 


REVI^r 

Alt 


mD 

mm 


EKam Review Screen 


Qyestlofi 2 

Otiestiott 3 liicomplete 
Question: 4 
^Question 5 
Question 6 
Question 7 

Question 8 Incomplete 
Question 9 

Question 10 Incomplete 


Question 11 
Ctaestlon 12 
Question 13 
Question 14 

Question 15 Incomplete 
Question 16 
Question 17 
Question IS 

Question 1? 

Question 21 
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Key Consensus, Voluntary, Guidance Standards: 


• ANSI-ASSE ZIO- Occupational Health & Safety Management Systems 

• ANSI ASSF, Z490- Practices and Criteria for Safely & Health Training 

• ANSI/'ASSE Z590.2-2003 - Criteria for Establishing the Scope and 
runctions of the Professional Safety Position 

• ANSI/ Z590.3-2011 - Prevention Through Design 

• BSI 18001 -Safety & Health Managements systems 

• ISO 14000 Environmental Managements Systems 

• ISO 31000 Risk Management Principles 

• ISO 30010 Risk Management Assessment Techniques 

• ISO 19011 Auditing Management Systems 

• NFPA 10 Fire Extinguishers 

• NFPA 13 Sprinkler Systems 

• NFPA 30 Flammable Liquids 

• NFPA 70E Electrical I 

• NFPA 101 Life Safety Code 
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Domain 1: Advanced Science and Math 



1. Core concepts in anatomy and physiology 

2. Core concepts in chemistry (organic and general chcmisti*y) 

3. Core concepts in physics 

4. Mathematics (e.g., geometry, algebra, trigonometry) 

5. Statistics for interpreting data (e.g., mean, median, mode, confidence intervals, probabilities oareto 

analysis) ’ ^ 

6. Core research method ology concepts 

Skill to: -----— 

1. Calculate required containment volumes and hazardous materials storage requirements 

2. Calculate statistics from data sources 




Ef 11 



Key CSP Blueprint Themes 


Domain 1: Advanced Science and Math 

• Algebra, trigonometry, geometry Calculating, area, 
volume 

• Physics, Chemistry, biology 

~ Chemistry concepts, balancing equations 
“• Calculating force, acceleration 

- Anatomy and physiology, target organs, exposure pathways 

• Research methods 

— Scientific method (Inductive and deductive) 

- Evidence based, data driven 

- Calculating statistics 
— Interpretation of data 
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ASP CSP Math Equations 
Concentrations o f Vapors anti Cases Fornuilns 

mg/m^ X 24.45 


ppm 

MW 

ppm = parts per million m concentration 
mg/m^ = milligrams/cubic meter 
MW = Molecular weight of the substance 


LFLm' 




+ 


fi 


.+ 


fn 


LFLi LFL2 LFLn 
LFLm = Lower Flammable Limit of a 
mixture or solvent 
F = Fraction by weight 


TWA = - 


(C,xT,) + (C,xTj+ ■ + (C.xT.) 
(T, + T,+ .- + T„) 

TWA = Time Weighted Average 
C = Concentration of chemical 
T = Time of Exposure 


TLV.„ 


1 


f f 

TLV 


^TLV, TLV, 

TLVm= Threshold Limit Value of a 
mixture 

F = Faction by volume (% expressed as a 
decimal O.XX) 


TLV.„ =-^ 

" TLVj 


+ - 


TLV, 


• + - 


TLV 


Where: 

TLVmix= Tlireshold Limit Value for a mixture of airborne chemicals with additive effects. 
If the sum is greater than one (1), then an overexposure exists. 

Cl = the measured airborne concentrations of the chemicals. 

TLVi = published Threshold Limit Value for the respective chemicals. 

When two or more hazardous chemicals with similar toxic effects are present in the 
environment, the combined effect should be evaluated, rather than the individual effect. 
NOTE: The units can be either mg/m^ or PPM, but must be consistent in the equation 

Combined Gas Law (Charles and Boyles Laws) 




PV 

*■1 ^1 __ 

T T 

•*1 *-2 

P = Pressure (expressed in absolute) 

1 atm = 14.7 psi 

= 760 mm Hg 
= 29.92 in Hg 
= 33.90 ft H 2 O 
= 760 torr 
= 101.3 kilopascal 

V = Volume 

T = Temperature (expressed in absolute) 


^°c 


1.8 


to|. — Lc 


t„^ =t,p +460 
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Electrical formulas 


V = IR or E = IR 

E or V = Voltage 

I = Cun-ent (Amperage) 

R = Resistance (Olims) 

P = VI or P=EI 

P = Power (Watts) 

I = Cuixent (Amperage) 

E or V = Voltage 

^SERIES “ ^1 1^2 

R = Resistance (Ohms) 

1 1,1 1 

--— 1 1 

1 1 

■^PARALLEL ^2 

R = Resistance (Ohms) 


Radiation formulas 


I -I 

■ ‘(d,)’ 

I = Intensity 
d= distance 

N = radioactivity remaining after time t 

No = radioactivity at a given original time 
t = elapsed time 

Ic= Disintegration constant 
e = second function natural log 

S s 6CiEf 

S = Roentgens/hour/foot 

Ci = Curie strength (whole curies) | 

E = Energy in megaelectron volts 
(MEV) 

F = fractional yield 

A = -7-^ 

lii2 — 

V 

eS a; 

A = radioactivity remaining after time t 

Ao = radioactivity at a given original time 
t = elapsed time 

T 1/2 = half-life of the radio-nuclide 

In 2 = .693 (natural log of 2) 


ln2 

^1/2 , 
k 

Ti /2 = half-life of the radio-nuclide 

In 2 = 0.693 (natural log of 2) 
k= Disintegration constant 
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iSh'iicriii al and Mt^cliaiiical Calculatioik^i 


Area aud Volume Formulas 

Circumference of a circle = Iky or nd 


Area of a circle = 


71 r^ or 


nd^ 

4 


Area of a rectangle = length x width 
Area of a triangle = x base x height 

Volume of a tank = Tir^h or 

4 

Volume of a cube = length x width x height 

Trigonometry Functions 



Angle of a ramp = tan'^ 


rise 

run 


Sling angle and stress rules of thumb: 

15° angle= twice the load 
30° angle = the load 
45° angle = 70% of load 
60° angle = 5 8% load 
90° angle = 50% of load 

Load number of slings sinA = stress on the sling 
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Engineering Control Calculations 


Q = AV 

Q = the Volumetric Flow Rate in the duct, 
measured in cubic feet/minute = fl3/min 
[cfm] 

A = the Cross-Sectional Area of the duct 
under 

consideration, in square feet [ft2] 

V = the Velocity, or Duct Velocity, of the 
gases moving in the duct, in feet/minute = 
fit/min ffpm] 

V = 4005Vw 

V = Velocity (Lineal feet) 

VP = Velocity pressure 

V = 4005C,V^ 

V = average duct velocity (fpm) 

4005 = constant, based on the density of 
standard air 

Ce = Coefficient of enti 7 (unitless) 

SPh = hood static pressure ("wg) 

TP=SP + VP 

TP= Total Pressure ("wg) 

SP = Static Pressure ("wg) 

VP = Velocity Pressure ("wg) 

Velocity Pressure (VP) is always “positive” 
downstream of the fan. 

Static Pressure (SP) is always “negative” 
upstream of the fan. 

Q = -^xl0^ 

^ TLV 

Q = the effective dilution rate (cfm) 

G = Generation rate of a gas or vapor (cfm) 

10^= conversion factor from TLV to ppm 

TLV = the acceptable concentration (ppm) 

^_403xI0‘xSGxERxK 

MWxC 

Q = Volumetric flow (cfm) 

SG = Specific Gravity 

cR = Evaporation Rate (pints/minute) 

K = K-factor or dilution ventilation 

safety factor (3-10 unitless) 

MW = Molecular Weight 

C = Concentration (TLV) 
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CFMi _ RPMi 


CFM2 ” RPM2 

CFMi = the Air Discharge Volume of the 
fan when it is operating at the ith set of 
conditions, in cubic feet per minute [cfm]; & 
RPMi = the ith operating Rotational Speed 
of the fan, in revolutions per minute [rpm]. 



Hoods WITHOUT Flanges 


Q 


'V= , 

1 Ox + A 

V = the Capture Velocity — i.e., the centerline 
velocity of the air entering the hood under 
consideration, at a point “x” feet directly in 
front of the face of the hood. This Capture 
Velocity is usually measured in feet 
per minute [fpm] 

Q = the Volumetric Flow Rate of the hood, 
measured in cubic feet per minute [cfm] 

X = the Distance from the plane of the hood 
opening to the point directly in front of it 
where the Capture Velocity is to be determined, 
measured in feet [ft] 

A = the Cross Sectional Area of the hood 
opening, measured in square feet [ft2] 


V- 


Hoods WITH Flanges 

4Q 


lOx^ +A 


Heat Stress Formulas 


Indoor Formula (no solar load) 

WBGT = 0.7 WB + 0.3 GT 

WBGT = Wet bulb globe temp. 

WB = Wet bulb temperature 
GT = Globe temperature 


Outdoor Formula (with Solar Load) 

WBGT = 0.7 WB + 0.2 GT + 0.1DB 

WBGT = Wet bulb globe temp. 

WB = Wet bulb temperature 

GT = Globe temperature 

DB = Dry bulb temperature _ 
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Noise FormulaA 


w 

Lw lOlogjo „ 

Wq 

Lw = Sound power level Watts(dB) 

W = acoustic power in w'atts 

Wo = reference power intensity watts 

L^=201og,i 

Po 

Lp = Sound pressure level (dB) 

P = final sound pressure (Pa) 

po = reference sound pressure (Pa) (20uPa') 

SPLxctal SPLindividual 1 0 H 

SPLxotai = combined dB for all sources 
SPLindividuai = dB for One source 
n = number of noise sources 

3 dB rule 

dBi — dBo + 201ogio 

dBi = noise level at distance di (dB) 
dBo = noise level at distance do (dB) 
d = distance from a noise source (any units of 
length) 

6 dB mle 

T= ^ 

2[(L-90)/5] 

T = Allowable exposure time 

L = Exposure (dB) 

5 dB rule 

TWA -16.61 log,„ ^ 

Lioo_ 

TWA = Time Weighted Average 
D = Dose (%) 

+ 90 

Lpt = 101og 

L i=l J 

L/>,=total sound pressure level generated by 

N sources (dB) 

Lft=individual sound level of each source 
(dB) 

N = number of sound pressure levels 

Lpt = Lp, + 101ogN 

.^/><=total sound pressure level generated by 

N sources (dB) 

>,=individual sound level of each source (dB) 

N = number of sound pressure levels 

Cl C, c„ 

Noise Dose = t t ' ^ m 

N h In 

C = Calculated exposure time 

T = Authorized exposure time 
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Physics Formulas 


Force to Slide 

F = p,N 

F = Force required 

)j, = Coefficient of friction 

N = Normal weight 

Force down a ramp (sine function) N = W x sin 
Z 

Force perpendicular to a ramp (cosine function) 

N = W X cos Z 

Force, to Tip 

Fd =Fd 

11 2 2 

F = Force 
d = Distance 

Force 

F = ma 

F = Force required 
m = mass 

a = acceleration 

W = mg 

W = weight 
m = mass 

g = gravity (acceleration) 

V = + at 

V = Final velocity 

Vo= Initial velocity 
a = Acceleration 

t = Time taken 

at^ s = Vnt + iat^ 
s = v„t+ ^ o, 2 

Vo= Initial velocity 
s = Distance traveled 
a = Acceleration 
t = Time taken 

v" = v" + 2as 

0 

^ mv^ 

V = Final velocity 

K.E. = 

Vo= Initial Velocity 

2 

s = Distance traveled 

K.E. = Kinetic Energy 

a = Acceleration 

m = mass 


V = velocity (ft/sec) 

t 

a = acceleration 




V = Final velocity 


Vo= Initial Velocity 


t = Time taken 
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Traffic Formulas 

Note. These are the formulas that may be provided on the exam. It is recommended that you memorize the 
simplified traffic formulas provided in the book 

F^/ 7/2 = ^255 X s X jx 

Vlq}h = Velocity in kilometers per hour 

S = distance (length of skid mark) 

M- = coefficient of friction 

Vmph = -yJSO X S X p 

Vmph = Velocity in miles per hour 

S = distance (length of skid mark) 

M- = coefficient of friction 

Vjina/ = + v| + • • • + 

y final = Total velocity over multiple 
coefficients of friction 

V w 

Vmph = Velocity in miles per hour 

K.E. = Kinetic Energy 

W= weight 




Financial Principles Formulas 

F = P(l+i)‘' P = F(l + i)“" 


F-A 


A = F 

r • ^ 

1 


V ^ y 


v(l + iy" ~ly 


Wliere 


A-P 


f 

. *\n 

1 ( 1 + 1 ) 


i+i)"- 


'N 

/ 


P = A 



1 + 0 " 

-1) 

V 

1(1+1; 

)" j 


i interest rate for a given interest period (remember to divide the interest 
by 4 to get a quarterly interest) 

n = number of interest periods (to get quarters, multiply the years by 4) 

F = sum of money at the present time 

F = future worth of a present sum of money after n interest periods, or the 
future worth of a series of equal payments 

A = a payment or receipt at the end of an interest period in a series of n equal 
payments or receipts (if the payment is a yearly payment and 
the question is based on a quarterly deposit, divide by 4) 
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Statistics Calculations 


t 


X-}i 


/V 

s 


t = t-score 

X =Mean 
|x = Mean 

^ = Standard deviation 
n = Number of data points 


Z = 


X-^i 


a 


z = z-score 


X = Data point 
p, = Mean 

a = Mtandard deviation 


P(r) 


(/It)' e 
r! 


p, = 1 - R(t) 

Pf = Probability (failure) 
R(t) = Reliability (t) 


P = Poisson distribution 
r = Number of observed events or rate 
X = Expected number of events or baseline 
t = Time 


nI(xy)-(i:xXEy) 


R(t) = e-^ 




X=:X-X 

y = Y-Y 
r = regression (coefficient of correlation) 


R(t) = Reliability (t) 
e = 2.71828 

^ = Failure rate (reciprocal of the 
Mean Time Between Failure) 
t = A specified period of fail free 
operation failure free operation 


=0 ..J2H 


PJ* = 


n! 


(n-k)! 


Cf = 


n! 


k!(n-k)! 


S = sample standard deviation 
cr = Population standard deviation 
X = Data point 

X = Mean 


P]^ = number of combinations 
possible when taking n things k at a 
time. 

CjJ = number of combinations 
possible when taking n things k at a 
time. 

n= number of things to sample from 
k^number of things taken each time 
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Hydrostatics and Hydraulics hnrmnl^f 


Q' 

891d" 

P v=Pressure velocity (psi) 

Q= Flow rate (gpm) 
d = Internal diameter in inches 

Q2=Q, 

Q = Flow (gpi 
S = Static presi 
R = Residual p 

■(s-R,r' 

[(S-Rj"'" 

n) 

sure (psi) 
ressure (psi) 


Q^ ^/^ 

Q = Flow (gpm) 

P = Pressure dififerential (S — R) 

p _4.52Q'® 

d ~ qI.85 ^4.87 

Pd= Pressure drop - psFft 

Q = Flow (gpm) 

C = Coefficient of roughness (pipe) 
d = Internal diameter in inches 


Conversions: 


1 kg = 2.2 lbs 

1000 mm = 1 m 

1 kgm = 9.8 Newtons force 

1 in = 2.54 cm 

1 pound force = 4.45 Newtons 

1 micron = lO'"' cm 

1000 g = 1 kg 

1000 m= 1 km 

1 lb = 454 g 

1 meter = 3.28 feet 

7.48 gal = 1 

1 mile= 1.6 km 

16 oz =454g 

1ft = 30.48 cm 

760 mm Hg = 29.92 in Hg 

1 mile = 5, 280 feet 

760 mm Hg = 14.7 Ib/in^ 

1 mile= 1609 meters 

1 liter = 1.06 qt = 61.02 in^ = 0.03531 = 0.26 gal 

1 gal = 3.78 liters 

1 liter = 1000 mL = 1000 cm^ (cc) 

1 atmosphere (atm) pressure 

= 14.7 psi 
= 760 mm Hg 
= 29.92 in Hg 
= 33.90 ft H 2 O 
= 760 torr 
= 101.3 kilopascal 

gram-mole @ 0°C and 1 atm = 22.4 liters 

@ 25°C and 1 atm = 24.45 liters 

1 lumen = 1 candela 

1 footcandle =10.76 candela/m^ 

1 footcandle =10.76 lux 

Water weight density = 

62.4 Ibs/ft^ 

8.34 Ibs/gal 

1 rad = 10"'^ gray 

1 rem = 10"^ sievert 

1 gray = 1 sievert 
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NIOSH Lifting Equation 


RWL = LC xHMxVMxDMxAMxFMxCM 


RWL(/Z>)=51 (f) (1-.0075|V-30|) (.82 + J#) (l - (0.0032 x A)) (TM) (CM) 
RWL(Ai^)-2.3 (f) (1-n03rv.7S|) («?. I (l - (0.0032 x A) ) (FM) (CM) 


Where 

H = Horizontal distance of hands from midpoint between 
the ankles 

V = Vertical distance of the hand from the floor 
D == Vertical travel distance between origin and destination 
A = Angle of asymmetry, the angular displacement of the 
load from the sagittal plane in degrees 
F = Average frequency of lift in lifts per minute 


Notes and Modifications: 

H = Must be between 10 and 2^5 inches 
V = Must be between 0 and 70 inches 

V = Is an absolute value indicating the absolute deviation from 30 inches i.e.; 
if 

V = 36 the absolute value would be 6, likewise if V = 24 the absolute value 

would also be 6. 

D = Must be between 10 inches and (70 - V) inches if less than 10 inches, 

D = 10 

F = Must be between .2 (one lift every five minutes) and 15 lifts per minute - 
duration ranges up to 8 hours 

A = Must be between 0® and 135“ angular displacement 

RWL = LC X HM X VM X DM X AM X FM X CM 



RWL(/6) = 51 (f) (1-.0075I V-301) (.82 + (l - (0.0032 x A)) (FM) (CM) 
RWL(A:g) = 23 (f) (1-.003] V-751) (.82 + ^) (l - (0.0032 x A)) (FM) (CM) 
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COUPLING MULTIPLIER:.. \ 

Coupling 

V<30 in 

V>30 in 

Type 

(75 cm) 

(75 cm) 

Good 

1.00 

1.00 

Fair 

0.95 

1.00 

Poor 

0.90 

0.90 



CY MULTIPLIER - 


Frequency 

Lifts/ min 

<lhr 

Work Duration 
<2hr 

<8 hr 

(F) 

V<30 

V>30 

V<30 

V>30 

V<30 

V>30 

<0.2 

1.00 

1.00 

0.95 

0.95 

0.85 

0.85 

0.5 

0.97 

0.97 

0.92 

0.92 

0.81 

0.81 

1 

0.94 

0.94 

0.88 

0.88 

0.75 

0.75 

2 

0.91 

0.91 

0.84 

0.84 

0.65 

0.65 

3 

0.88 

0.88 

0.79 

0.79 

0.55 

0.55 

4 


0.84 

0.84 

0.72 

0.72 

0.45 

0.45 

5 

0.80 

0.80 

0.60 

0.60 

0.35 

0.35 

6 

0.75 

0.75 

0.50 

0.50 

0.27 

0.27 

7 

^70 

0.70 

0.42 

0.42 

0.22 

0.22 

8 

0.60 

0.60 

0.35 

0.35 

0.18 

6.18 

9 

0.52 

0.52 

0.30 

0.30 

0.00 

0.15 

10 

0.45 

0.45 

0.26 

0.26 

0.00 

0.13 

11 

0.41 

0.41 

0.00 

0.23 

0.00 

0.00 

12 

0.37 

"6.37 

0.00 

0.21 

0.00 

0.00 

13 

0.00 

0.34 

0.00 

0.00 

0.00 

0.00 

14 1 

0.00 

6.31 1 

0.00 

0.00 1 

0.00 

0.00 

15 ( 

0.00 

0.28 1 

0.00 1 

0.00 

0.00 i 

0.00 

>15 ( 

0.00 1 

0.00 ( 

0.00 1 

0.00 

0.00 ( 

0.00 


Lifting Index (LI) = a term that provides a relative estimate of the level of 
physical stress associated with a manual lifting task. The estimate of the level 
of physical stress is defined by the relationship of the weight of the load lifted 
and the recommended weight limit (RWL). 

U ~ Load Weight L 

Recommended Weight Umit RWL 
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Select an Approved Calcutator 


The ASP and CSP exams both require the use of a good scientific calculator. 
Those taking BCSP examinations will be allowed to bring one or two 
calculators into the secure examination facility; any calculator brought into the 
examination must be from the brands and models listed below. 

• Casio models FX-lOO, 200 or 300 series 

• Hewlett Packard models HP 10, 12, or 17 series 

• Texas Instruments models TI-30 series 


Make sure you know how to use your calculator(s) so you don’t waste valuable 
time trying to understand how to use it once the examination clock starts. It is a 
good idea to practice working solutions and to be able to recall the correct 
calculator procedures. Different versions of the above brands and models will 
be permitted. For example, the TI-30X IIS and hp 30s calculators will be 
allowed, as they are versions of permitted brands and models. 

When purchasing a calculator for this effort, look for the following features: 

1. First, and most importantly, the calculator should have a well-illustrated 
instruction manual. The manual should be large enough to read, not an 
inch by an inch and a half. It should have examples of problems and 
answers with illustrations. 

2. In addition to suggestions made by the Board, the authors believe the 
calculator should have these functions (in order of importance): 

• A statistical function capable of calculating mean, standard 
deviation and correlation. 

• A change sign function for numbers and exponents 

• A universal power functions 

• Scientific notation 

• Combinations, permutations and factorials 

3. Lastly, the calculator should be large enough for each individual’s use. 
Many modern calculators have such small keys that it is nearly 
impossible to hit just one key at a time. Since test-takers will be doing a 
considerable amount of work during this study effort, attempt to make it 
as user-friendly as possible. 
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Many items on this list are personal preference. Evaluate these suggestions 
with respect to personal science and math skills to determine which functions 
are most relevant. 

During this course of study, several statistical problems involving the 
calculation of standard deviation, both population and sample, will be 
encountered. Determining standard deviation requires making a table, 
determining absolute values, squaring numbers, etc., in other words, and 
significant manipulation. Obviously, solving each problem unassisted would 
greatly hinder your progiess on a five-and-a-half-hour test that allows a minute 
and a half per question! If a calculator will perform this function with a single 
key stroke (after data input), there is little doubt which method is 
recommended. 

Likewise, coefficient of correlation calculations is very complicated and time 
consuming to do with x and y tables. Operations that take seconds on a good 
calculator may require five or more minutes to set up on paper. Undoubtedly, it 
is wise time management to utilize a calculator to do much of the work. 
Additionally, you save a lot of mental effort by not having to be concerned 
about applying the correct formulas. i 

The same rationale holds true for scientific notation, combinations, 
permutations and factorials. The problems involving probability and reliability 
all lequiie use of these tools, some more than others. Thus, it is an advantage 
to search for the best possible calculator to assist with these exams. 

A selected number of calculators will serve candidates 
well during the ASP and CSP study effort. SPAN™ 

International Training Safety Workshops includes the 
TI-30XIIS series calculator as part of the workshop 
because it has an adequate instruction booklet, performs 
all required functions, is easy to use and read and, should 
if one wishes to buy a spare, it can be purchased through 
SPAN for $25. 
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The HPlObn is also recommended for the ASP and CSP exams for the financial 
calculations. 



Solutions using the HPIOBII Financial Calculator 

When you take the calculator out of the package you will have to reset the 
number of interest payments per year. 

1. First clear the memory (2"** function C) and watch the display, if (1 P_Yr) 
appears you’re set. 


2. If (12 P_Yr) appears do the following to reset the number of interest 
payments per year. Enter the number (1) then press the (2”^ function 
Key) then the (PMT Key). 

3. Now clear the memory and (1 P_Yr) should display. 

The explanations for the financial calculations include both the TI30 and HP 10 
keystrokes. 

Always clear the memory prior to starting a new question (2"^* function C). 
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Calculator Practice 

Solve the following using your calculator. 

Note: Rounding of numbers for the examination is not a problem. Due to the 
differences in calculator accuracy, the test will use approximate answers that 
will not be attected by rcasoiiable rounding errors 

1) Calculate $69.95 - 10% discount =. 


2 ) 

3) 

4) 

5) 

6 ) 

7) 

8 ) 

9) 

10 ) 


Calculate 14 x 356 
Calculate n x 3.6^.. 


Calculate 


ix6^ 

7F 


Calculate 5'*-^^.. 

Calculate '*•^2535.. 

Calculate log 15.32. 

Calculate 90 + 16.61 x logio 2 

Calculate 1 - e"^-^. 

Calculate 45'*. 
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11) Calculate—. 

45 

12) Calculate (64)*^"'. 

13) Calculate sine 3 0. 

14) Calculate arcsine of 0.5 


15) Calculate ^ 
(5x4) 


70 + 50 

16) Calculate -——— 
^ 5x5 


17) Calculate -74.5 x 2 


18) Calculate 1/4 - 1/2 - 2/3 - 3/4- 
7/8. 
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Calculator Solutions 


1. 

Calculate $69.95 - 10% discount =. 



On the TI: 69.95 - 10% x 69 95 


2. 

Calculate 14 x 356. 



OntheTI: 14x356 = 



Calculate n x 3.6^. 



OntheTI:7i:x3.62 = 


4. 

(ix6n 

Calculate- ,— ■ . 



On the TI: (lJ2 x 6^) / (^9) = 


5. 

Calculate 5'^-*^. 



OntheTI: 5 A 4.87 = 


6. 

Calculate ''■W2535. 



On the TI: 4.87 W(2535) = 


7. 

Calculate loe 15.32. 

On the TI: logl5.32 = 


8. 

Calculate 90 + 16.61 x login 2 . 

On the TI: 90 + 16.61 x log 2 = 


9. 

Calculate 1 - e'^-^ . 



On the TI: 1 - e^(-2.5 = 


10. 

Calculate 45'^. 



On the TI: 45 -1 or 45"' = 
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11. 

Calculate — . 

45 

....0.022 


On the TI: 1/45 = 


12. 

Calculate (64)^^^. 

On the TI: 64^(1 /2) or 641 J? = 

.8 

13. 

Calculate sine 30. 

On the TI: sin30 = 

.0.5 

14. 

Calculate arcsine of 0.5. 

On the TI: sin'^ 0.5 = 

.30 

15. 

(4x5) 

Calculate . 

(5x4) 

.1 


On the TI: (4x5)/(5x4) = 



70 + 50 


16. 

12 

Calculate 

5x5 

.0.4 


On the TI: ((70 + 50) / 12) / (5 x 5) = 


17. 

Calculate a/4.5 x 2. 

On the TI: V(4.5 x 2) = 

.3 

18. 

Calculate 1/4 ^ 1/2 - 2/3 - 3/4 ^ 7/8. 

OntlieTI: 1j4/I_i2/2J3/3j4/7j 8= lu 1/7 ^0=^ 1.143 

.1.143 
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Domain 1 Quiz 1 Questions 

1) High occupational noise levels are prevalent in the occupational safety 
and health field. With high levels prevalent, occupational healing loss 
involves three (3) main hertz ranges and affects specific anatomical parts 
of the ear. Choose the answer that lists the con-ect audible level in 
relation to the uffeuLed anatomical ear organ. 

A) Hearing loss at 3,000-6,000 hertz range Sensorineural, affecting 
the cochlea and semicircular canals. 

B) Hearing loss at 2,000-4,000 hertz range ^ the inner ear, affecting 
the cochlea and organ of corti. 

C) Hearing loss at 4,000-8,000 hertz range ^ The middle ear, 
affecting the tympanic membrane and cochlea. 

D) Hearing loss at 6,000-10,000 hertz range The external ear, 
affecting the lobule and scapha. 

2) In the lungs, oxygen is absorbed into the blood stream by passing through 

the membrane of the_in the lungs. 

A) Pleural cavity. 

B) Bronchioles. 

C) Alveoli. 

D) Trachea. 

3) A person's aerobic capacity is best defined as; 

A) Minimum amount of work that can be performed given enough 
physical strength. 

B) Maximum amount of work that can be performed given enough 
available lactic acid. 

C) Maximum amount of work that can be performed given enough 
oxygen supply to the muscles. 

D) Minimum amount of work that can be performed given enough 
oxygen supply to the muscles. 

4) The movement of a body segment in a lateral plane away from the 
midline of the body is: 

A) Abduction. 

B) Adduction. 

C) Flexion. 

U) fix tension. 
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5) Which of the following pass through the carpal tunnel? 

A) Medial nerve and radial artery. 

B) Ulnar nerve and ulnar artery. 

C) Ulnar nerve and flexor tendons. 

D) Median nerve and flexor tendons. 


6) The part of the eye that turns light waves into a signal that is transmitted 
to the brain by the optic nerve is called the: 

A) Cornea. 

B) Lens. 

C) Retina. 

D) Pupil. 

7) The organ that secretes bile, stores fat and sugar as reserve energy 
sources, converts harmful substances to less toxic forms, and regulates 
the amount of blood in the body is called the: 

A) Kidney. ' 

B) Liver. 

C) Duodenum. 

D) Stomach. 

8) The blood vessels and nerves of the skin are found in the: 

A) Epidermis. 

B) Hypodermis. 

C) stratum corneum. 

D) Dermis. 

9) All 0-foot telecommunications tower casts a shadow at an angle of 32 
degrees with the ground. The length of the shadow is 

A) no feet. 

B) 176 feet. sinA=— cosA=— tanA=— 

C) 198.6 feet. b 

D) 229 feet. 
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10) Which of the following correctly evaluates the Boolean expression 
shown below? 

(A + A)»(A I B) = A + B 

A) A and not-A or A and B equals A and B. 

B) A plus not-A and A plus B equals A plus B. 

C) A plus A BAR and A plus B equals A plus B. 

D) A or not-A and A or B equals A or B. 

11) Two tank farms are located on plant property. Tank farm number one 
contains one fuel storage tank 132 feet in diameter and 42 feet high. This 
tank farm has no diking. Tank farm number two is completely diked and 
contains four fuel storage tanks. Tank number one is 100 feet in diameter 
and 35 feet high. Tanks two and three are 50 feet in diameter and 15 feet 
high. Tank number four is 40 feet in diameter and 15 feet high. The area 
enclosed by diking is 220 feet by 330 feet. Calculate the storage capacity 
of the fuel tank located in tank farm number one. 

A) 4,300,000 gallons. x h 

B) 2,500,000 gallons. — 4 — 

C) 6,800,000 gallons. 

D) 555,456 gallons. 


12 ) 


The pressure in a 5 L compressed gas cylinder is 101.3 kpa at a 
temperature of 298K. The cylinder is allowed to heat while stored 
commercial transportation van exposed to the sun and reaches a pressure 
of 106.4 kpa. Wliat is the new temperature of the cylinder in Celsius? 


A) 55° C 

B) 40° C 

C) 20° C 

D) 75° C 


fiVl _ P2V2 

Ti T2 
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13) A car is traveling at 70 mph. The operator's reaction time is 0.75 
seconds. How far will the car travel during the driver's reaction time? 

A) 48.6 feet. 

K) feet. 

C) 77 feet. 

D) 91.0 feet. 

14) A 175-pound worker equipped with a fall arrest system slips and falls 6 
feet. The total arresting force placed on the restraining anchor fixture is 
950 pounds. How many additional "G" forces did this worker 
experience? 

A) 2.2 

B) 3.3 

C) 4.4 

D) 6.0 

15) In a cargo terminal, a cotton bale having a mass of227 kilograms of mass 
(kgm) hangs from a device traveling in a straight line. The velocity of 
the cotton bale increases from 10.0 m/s to 20.0 m/s in 5 s. Determine the 
magnitude of the force acting on the cotton. 

a=:^ F = ma 

t 

A) 454 N 

B) 325 N 

C) 906 N 

D) 650 N 

16) How many moles of oxygen are there in 10 grams of the element? Note: 
The atomic weight of oxygen is 16. 

A) 6.3 moles 

B) 0.68 moles 

C) 0.63 moles 

D) 63 moles 


68 


Copyright©2018 SPAN’*’’'^ International Training, LLC 






im 


17) 


CSP Exam Study Workbook Volume I | 

Which of the following equations is balanced? 


A) N2H4 + 2H2O2 -► 

B) N2H4 + 2H202 -► 

C) N2ti4 + 2H2O2 -► 

D) N2H4 + 2H7O2 -► 


4H2O + N2 
6 H 2 O + N 2 
4H2O + 2N2 
4H2O + 4N2 


18) The process of collecting organic materials on a surface of an activated 
carbon filter is? 

A) Adsorption. 

B) Absorption. 

C) Desorption. 

D) Permeation. 


19) A key characteristic of an organic chemical is that: 

A) It is only found in living things like plants and animals. 

B) It decomposes rapidly. 

C) It contains carbon. 

D) It is pure and comprised of only a single element. 

20) Any substance with a pIT reading of 1 .8 is 

A) Neutral. 

B) Acidic. 

C) Caustic. 

D) Basic. 
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Domain 1 Quiz 1 Answers 

1) Answer B: 


Habitual exposure to noise above 85 dB will cause a gradual hearing loss in a 
significant number of individuals, and louder noises will accelerate this 
damage. Noise-induced hearing loss can be temporary or permanent. Noise 
(defined as unwanted sound) is a pervasive, insidious cause of hearing loss. It 
causes no particular pain unless it is as loud as a rifle blast. Chemical induced 
hearing involves Ototoxic chemicals (and examples) include: 

• organic solvents (styrene, trichloroethylene, mixtures) 

• heavy metals (mercury, lead, trimethyltin) 

• asphyxiates (carbon monoxide, hydrogen cyanide) 

The ears have considerable comeback power from brief exposure to intense 
noise and ordinarily recover within 14 hours or so (this is called a temporary 
threshold shift [TTS], typically most prominent at 4,000 hz). However, 
prolonged exposure to intense noise gradually damages the cochlear hair cells 
of the inner ear, resulting in a prominent threshold shift (PTS) across multiple 
frequencies. (Fundamentals of Industrial Hygiene 6^“^ edition) 

• The average measured hearing range of an unimpaired person is 
20-20,000 Hz. Below 20 Hz is sub-audible, above 20,000 is 
ultrasonic. 

« Human speech ranges from 300 to 4,000 Hz. 

• Generally, noise induce hearing loss occurs at a pitch of about 
2000-4000 Hz. 

The external portion of the ear (auricle/pinna) collects sound waves from the 
air and funnels them into the ear canal. They are transported to the tympanic 
membrane (eardrum). The collected sound waves cause the eardrum to move 
back and forth in a vibrating mechanical motion that is passed on to the 
bones of the middle ear. 

• The outer ear consists of the pinna, external auditory canal, and ear 
drum. 

• The middle ear consists of the hammer, anvil, and eustachian tube. 

• The inner ear consists of the semicircular canals, cochlea, organ of 
corti and cochlear nerve. 

The hearing conservation program requires employers to monitor noise 
exposure levels in a way that accurately identifies employees exposed to 
noise at or above 85 decibels (dB) averaged over 8 working hours, or an 8- 
hour time-weighted average (TWA). Employers must monitor all employees 
whose noise exposure is equivalent to or greater than a noise exposure 
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received in 8 hours where the noise level is constantly 85 dB. Employers 
need to worry about noise exposure when threshold shifts are large at one 
frequency, when they are moderate at two or more adjacent frequencies, or 
when even small successive shifts occur consistently over a period of years. 
OSHA’s current definition of a shift to worry about, a significant or 
“standard” threshold shift, is an average shift of 10 dB or greater at 2000, 
:?{)()(), and 4000 H/ in eiiher ear. (Noise 8 i Hearing Conoorvation Manual 4th 
edition) 


NIOSH establishes Recommended Exposure Limits (REL) for noise based on the best 
available science and practice. The NIOSH REL for noise is 85 decibels, using the A- 
weighting frequency response (often written as dBA) over an 8-hour average, usually 
referred to as Time-Weighted Average (TWA). Exposures at or above this level are 
considered hazardous. OSHA sets legal limits on noise exposure in the workplace. These 
limits are based on a worker's time weighted average over an 8-hour day. With noise, 
OSHA’s permissible exposure limit (PEL) is 90 dBA for all workers for an 8-hour d^. 

Occupational standards specify a maximum allowable daily noise dose, expressed in 
percentages. For example, a person exposed to 85 dBA per NIOSH or 90 dBA per OSHA 
over an 8-hour work shift, will reach 100 % of their daily noise dose. Any noise above 
140 dB is not permitted. The noise dose is based on both the sound exposure level and 
how long it lasts (duration) so for each increase or 3-dB (^lOSH) or 5-dB (OSFIA) in noise 
levels, the duration of the exposure should be cut in half (this is what’s referred to as 
exchange rates in standards). The following table illustrates tlie relationship between sound 
exposure levels and durations for both NIOSH and OSHA. 


p Time to rq^ch 10Q’l| jadise j 

^ t- \d05e 

Expd^i^'idvel per MOSH 

S4 RELlp|^,y ■ . 

i __ _' ■ 

; 8 hours 

85 dBA 

90 dBA 

4 hours 

88 dBA 

95 dBA 

2 hours 

91 dBA 

' 100 dBA 

1 hour 

94 dBA 

105 dBA 

30 minutes 

97 dBA 

no dBA 

15 minutes 

100 dBA 

115 dBA 


2) Answer C: 

An alveolus (plural: alveoli) is an anatomical structure that has the form of a 
hollow cavity. Found in the lung parenchyma, the pulmonary alveoli are the 
teirninal ends of the respiratory tree, which outcrop from either alveolar sacs 
or alveolar ducts, which are both sites of gas exchange with the blood as 
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well. The alveolar membrane is the gas-exchange surface. Carbon dioxide 
rich blood is pumped from the rest of the body into the alveolar blood 
vessels where, through diffusion, it releases its carbon dioxide and absorbs 
oxygen. 

The pleural cavity is the thin fluid-filled space between the two pulmonary 
pleurae (visceral and parietal) of each lung. The outer pleura (parietal 
pleura) is attached to the chest wall. The inner pleura (visceral pleura) covers 
the lungs and adjoining structures, including blood vessels, bronchi and 
nerves. 

The bronchioles or bronchioli are the passageways by which air passes 
through the nose or mouth to the alveoli (air sacs) of the lungs, in which 
branches no longer contain cartilage or glands in their submucosa. They are 
branches of the bronchi, and are part of the conducting zone of the 
respiratory system. The bronchioles divide further into smaller terminal 
bronchioles which are still in the conducting zone and these then divide into 
the smaller respiratory bronchioles which mark the beginning of the 
respiratory region. 

The trachea, colloquially called the windpipe, is a cartilaginous tube that 
connects the phai-ynx and laiynx to the lungs, allowing the passage of air. 


3) Answer C: 

Aerobic capacity refers to the maximum amount of oxygen consumed by 
the body during intense exercises, in a given time frame. It is a function 
both of cardiorespiratory performance and the maximum ability to remove 
and utilize oxygen from circulating blood. Maximum aerobic work 
capacity is often referred to physical work, endurance, or capacity. 


4) Answer A: 

Abduction is defined as movement away from the central axis of the 
body - away from the median plane. Flexion is movement that decreases 
the angle between two adjacent bones. Extension is movement that 
increases the angle between two adjacent bones. Adduction is defined as 
movement toward the central axis or midline; the opposite of abduction. 
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5) Answer D: 

The carpal tunnel or carpal canal is the passageway on the pahnar side of the 
wrist that connects the forearm to the middle compartment of the palm. The 
tunnel consists of bones and connective tissue. Several tendons and the 
median nerve pass through it. 

6 ) Answer C: 

When light enters the eye, it first passes through the cornea, its main 
function is to refract, or bend, light. The lens focuses light rays onto the 
light sensitive retina, where it is changed into a signal that is transmitted to 
the brain by the optic nerve. The signal is received and interpreted by the 
brain as a visual image. The pupil is the opening of the iris. The pupil may 
appear to open (dilate) and close (constrict), but it is really the iris that is the 
prime mover; the pupil is merely the absence of iris. The pupil determines 
how much light is let into the eye. 


7) Answer B: 

The liv€v secretes bile, stores fat and sugar as reserve energy sources, 
converts harmful substances to less toxic forms, and regulates the amount ojf 
blood in the body. The kidneys remove waste products from the blood and 
produce urine. As blood flows through the kidneys, the kidneys filter waste 
pioducts, chemicals, and unneeded water from the blood. The duodenum is 
the first and shortest segment of the small intestine. It receives partially 
digested food {chyme) from the stomach and plays a vital role in the 
chemical digestion of chyme in preparation for absorption in the small 
intestine. Many chemical secretions from the pancreas, liver and gallbladder 
mix with the chyme in the duodenum to facilitate chemical digestion. The 
stomach receives chewed food from the esophagus. Tiny glands in the 
stomach's lining secrete gastric juice, which contains acids, mucus, and 
enzymes. 

8 ) Answer D: 

The skin consists of three layers; 

• Epidermis: thin outer layer and produces melanin 

• Dermis: thick underlying layer that stores much of the body’s supply 
of water, regulates temperature, and contains glands, nerves and blood 
vessels for the skin. 

• Hypodermis: fatty layer for insulation and shock absorption. 
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9) Answer B: 


tan A=- 


tan A 


110 


tan 32 


b = 176 ft 

10) Answer D: 

When evaluating Boolean Logic and applications, the sign + is read "or" i.e.; 
A + B becomes A or B. The sign "•" is read "and" thus, A • B is stated A and 
B. The "A-bar" symbol is read "not-A". 

The expression (A + A) • (A + B) = A + B is read: 

A or not-A and A or B equals A or B 
The expression A x (B + C) = (A x B) + (A x C) , also described as a union of one 
subset with two others, can also be expressed as the union of their 
intersections. 

11) Answer A: 

^ _ 7t d^ X h 


V 


_3.14x(l32yx42 

4 


V = 574,760 cu ft 


574,760 X 7.48 gal per cu ft = 4,299,200 gallons 
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12) Answer B; 

P — Pressure (expressed in absolute, gauge pressure must be converted to 
absolute by adding latm pressure to the gauge reading) 

1 atm = 14.7 psi 

= 760 mm Hg 
= 29.92 in Hg 
= 33.90 ft H 2 O 
= 760 torr 
= 101.3 kilopascal 

V = Volume 

T = Temperature (expressed in absolute on the Kelvin scale for Celsius and 
Rankin scale for Fahrenheit) 

t - ~ 

1.8 

toK=toc+273 t.^=t.p+460 

Pi=101.3 kilopascals (kpa) 

Ti=298°Kelvin 
P 2 =106.4 kpa 
T 2 =? Celsius 

PlXVl ^ P2XV2 
Ti T2 

101.3 ^ 106.4 
298 ~ T 2 

313°K-273 = 40°C 


Ti T2 


_ (106.4x298) 
101.3 


= 313°K 
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13) Answer C: 

Distance = Speed x Time. 

70 mph X1.47 — x 0.75 sec = 77.12 ft 

mph 

14) Answer C: 

The workers weight is a function of gravity. The worker’s weight is 175 
pounds in the gravity of earth, so, at rest (stationary) the worker is 
experiencing 1 "G” force. 950 -175 = 775 pounds additional force; 175 lb = 
1 G. Therefore, 775/175 = 4.4 G. Remember in the measurement of G 
forces, positive or negative, always measure from the baseline of+1 G (one 
gravity). 

15) Answer A: 

The mass of tl|e cotton bail, m, is given as 227 kgm. The initial velocity, vo, 
is given as 10.0 m/s. The final velocity, v, is given as 20.0 m/s. The time 
elapsed, t, is given as 5 s. 

Step 1: Solve for acceleration. 


t 

20 m/s-10 m/s _ , 2 

a =- = 2ml s 

5 s 

Step 2: Solve for force 

F = ma 

F = (227 kgm)(2 m/s^) = 454V 

IN Force = 1.0 kilogram of mass (kgm) x 1.0 m/s^ constant acceleration. 
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16) Answer C: 
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The atomic weight of oxygen is 16, which means that one mole of oxygen 
weighs 16 grams. So, 10 grams Hividcd 16 = 0.63 nioleu of oxygen. 


17) Answer A: 

Only the first equation is balanced and represents the mixture of two 
substances, which explode on contact. The hypergolic reaction shown is 
that of Hydrazine and Hydrogen Peroxide. 


18) Answer A: 

Adsorption is the adhesion of atoms, ions, or molecules from a gas, liquid, 
or dissolved solid to a surface. This process creates a film of the adsorbate 
on the surface of the adsorbent. This process differs from absorption, in 
which a fluid (the absorbate) is dissolved by or permeates a liquid or solid 
(the absorbent), respectively. Adsorption is a surface-based process while 
absorption involves the whole volume of the material. The term sorption 
encompasses both processes, while desorption is the reverse of it. 
Adsorption is a surface phenomenon. 


19) Answer C: 

Organic chemistry is a chemistry subdiscipline involving the scientific 
study of the structure, properties, and reactions of organic compounds and 
organic materials, i.e., matter in its various forms that contain carbon atoms. 
Examples of organic compounds include table sugar, methane 
(hydrocarbons), DNA, proteins, nucleic acids and enzymes. Organic 
molecules and compounds are generally associated with living organisms. 
Inorganic chemistry deals with the synthesis and behavior of inorganic and 
organometallic compounds. Some examples of inorganic compounds are 
table salt, diamonds, ammonium chromate, carbon dioxide, cai'bon 
monoxide, hydrogen fluoride and silver oxide. Inorganic compounds almost 
always lack carbon. 
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20) Answer B: 


The pH scale ranges from 0 to 14. It measures the acidity or basicity of a 
solution. A pH of 7 means it is a neutral solution. Pure water has a pH of 7. 
A pH of less than 7 means the solution is acidic. A pH of more than 7 
means the solution is basic. The less pH, the more acidic the solution is. 

The more pH, the more basic the solution is. pH stands for the power of H, 
or the amount of ions acids or bases take or contribute in solution. pH 
equals the negative log of the concentration of H^. pH = -log[H^] 

When the concentration of ions in a solution is 10'^'^, the pH is 14. In pure 
water, the average concentration of H^ ions is 10'^. 



0 1 2 3 4 5 i ^ S 9 li 11 it 13 14 

4 ..... . .. . ... 

Strong acids Strong bases 

increasing ions increasing OH ions 

Acids and bases are both corrosive* 

» When dissolved in water (the universat solventji the ions dissociate. The more 
dissociation the stronger the corrosive. 

» Generallv corrosives are defined as having a % inch corrosion rate per year on steel* 
Corrosive hazardous wastes are defined by % corrosion rate on steel and a pH of < 2 
or >12^5 
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Domain 1 Quiz 2 Questions 

1) A small overhead crane is reeved with a block and lO-part line and is 
being used to lift a load of 20 tons. Discounting the block friction what is 
the force required for this pick? 

A) 20 tons. 

B) 20,000 pounds. 

C) 2 tons. 

D) 2,000 pounds. 

2) There is a 2000-gallon tank filled with brine water (s.g. 1.8). What will 
be the weight of a full tank? 

A) 16,800 pounds. 

B) 26,900 pounds. 

C) 30,000 pounds. 

D) 40,000 pounds. 

3) Management has proposed to install a new manufacturing unit on the 
second floor of one of the buildings. The unit is 12 feet by 12 feet square 
and weighs 18,000 pounds total. When you are doing your initial 
evaluation of the proposal, you find engineering drawings that state “the 
maximum floor loading for the proposed location is 150 PSF”. Can the 
unit be installed safely? 

A) No, the loading is over maximum by 10 PSF. 

B) No, the loading is over maximum by 25 PSF. 

C) Yes, the loading is under maximum by 10 PSF. 

D) Yes, the loading is under maximum by 25 PSF. 

4) If a light source has an illumination reading of 600 foot-candles at one 
foot, what is the illumination at ten feet? 

A) 2 foot-candles. /, \2 

B) 4 foot-candles. r =: j ^^1^ 

C) 6 foot-candles. ^ ^ (d 9 

D) 9 foot-candles. 
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5) A radioisotope has a half-life of 1 year. How many years will it take to 
decrease initial activity to less than 10%? 


A) 3 

B) 4 

C) 5 

D) 6 


6) What radiation reading would result from an unshielded 5 millicurie 
source of cesium-137 at a distance of one foot, given an MEV of 0.662 
and a 0.9 gamma-radiation per second disintegration? 

A) 4.37R/hr/lft S~6CiEf 

B) 0.047 R/hr/lft 

C) 0.018 R/hr/1 ft 

D) 36.7 mR/hr/lft 


7) 


What radioactivity would remain from 1 Ci (curie) of Co-60 (5.24 years 
half-life) after a 20-year period? 


A) 0.0071 

B) 0.071 

C) 0.71 

D) 7.1 



\ 



8) In the following set of numbers, what is the median value? 

8, 8,10, 12, 13,15,19 

A) 12 

B) 8 

C) 12.14 

D) 11 
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9) Airflow readings were taken for a newly installed laboratoiy fume hood 
and found to be acceptable and released to operations. Several months 
later, a scientist from the research and development division has set up an 
expel unent in the fume hood that has modified the space configuration. 
To meet the manufacturer’s specifications for air flow, each section in the 
plane must be within +/- 20% of the mean. Given the new airflow 
readings, what can you interpret from this data? 


64 

81 

82 

108 

69 

75 

87 

102 

72 

f 89 

98 

98 


A) The airflow readings are not acceptable in two sections. 

B) The airflow is acceptable because it was evaluated and released to 
operations. 

C) The airflow is acceptable based on the new readings in each 
section. 

D) The airflow readings are not acceptable in three sections 

10) The mean plus or minus one standard deviation estimates what 
percentage of the distribution in a normal distribution? 

A) 95.45 % 

B) 99.73 % 

C) 68 % 

D) 50 % 

11) If mean accidents are 10 and standard deviation is 3, what is the 
probability of less than 7 accidents at a location? 

A) 2.5% 

B) 5% 

C) 16% 

D) 32% 
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12) What is the standard deviation of the following complete set of data 

points? 


100 

124 

115 

93 

85 

102 

109 

111 

114 

102 

104 

ppm 

ppm 

ppm 

.ppm..-. 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm- 


B) 10.4 V JN 1 V IN 

C) 12.6 

D) 15.1 


13) As the safety director for a large organization, you have implemented a 
new training initiative. Supervisors in some of your plants will test a new 
self-study safety educational package. These supervisors reported each 
week to a training center where they checked out self-study safety 
material. The time each supervisor spent reviewing the material was 
tabulated by training department personnel and when the supervisors felt 
they were ready they were administered a final written examination. You 
are also planning to give these same supervisors an additional test after 
six months to determine retention. Using this data, compute the Pearson 
Product Moment Coefficient of Correlation between the two sets of data 
to indicate a relationship between hours of study and test score. 


Supervisor Hours Scores 

Supervisor Hours Scores 

A 

24 

75 

G 

16 

71 

B 

23 

83 

H 

15 

68 

C 

19.5 

98 

I 

14.5 

59 

D 

18 

80 

J 

14 

62 

E' 

17 

74 

K 

13.5 

70 

F 

16.5 

69 

L 

10 

54 


B) 0.86 Nl(XY) (IXXZY) 

C) 0.67 V[nI(x^) (Ex)^] [nz(y^) (IY)^] 

D) 0.72 
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14) Which of the following coefficient of correlation best describes the 
relationships shown in this chart? 


A) +0.90 

B) -0.90 

C) +0.05 

D) -0.05 



15) Assuming the data follows a normal distribution with a mean of 1800 and 
a standaid deviation of 250, what is the probability of the component 
performing without failure if operated until 2400 hours? 


z 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2.3 

.4893 

.4896 

.4898 

.4901 

.4904 

.4906 

.4909 

.4911 

.4913 

.4916 

2.4 

.4918 

.4920 

.4922 

.4925 

.4927 

.4929 

^931 

.4932 

.4934 

[4936 


A) 8.02% 

B) 0.82% 

C) 1.04% 

D) 1.82% 


R.=i-Pf 



16) 


The CEO of the company has asked you to calculate statistics on the 
accidents at one of your plants. The safety manager at the plant indicates 
that the total average number of accidents that occur during a given 
month is 5. What is the probability that there will be exactly four 
accidents in the upcoming month? 


A) 0.0067 

B) 0.0033 

C) 0.0842 

D) 0.1755 



r! 
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17) To select a system from among three potential safety design candidates, a 
Safety & Health consultant must recognize system failure will result in a 
loss, regardless of choice. An elementary design for each system 
showing probability of failure is shown below using standard "fault tree" 
symbols. Which system has the lowest overall failure probability? 

A) System A has lower probability, and offers redundancy. 

B) System B has lower probability, but has two potential single point 
failures. 

C) System C is the simplest and has lowest probability. 

D) The probability is the same for all three systems. 



18) A company has an aggressive safety awards program for over-the-road 
transport drivers. Twenty drivers are semi-finalists for three monetary 
awards each $1,500 in value. How many ways can awards be given? 


A) 1,140 

B) 6,840 

C) 60 

D) 6.6 


n Cr 

„Pr = 


(n -r)!r! 
n! 

(n - r)! 
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19) In a recognition program with 20 workers, three awards are given; $2,000 
for first place, $1,500 for second place and $1,000 for third place, how 
many ways could the awards be given? 


A) 1,140 

" ^ (n-r)!r! 

B) 6,840 

n! 

C)60 

(n - r)! 

D)6.6 


20) Which of the following is the correct interpretation of this Pareto 
diagram? 



B) The combined number of hand and arm injuries equals 30. 

C) Knee injuries account for 10 per cent of injuries. 

D) Back and hand account for 70% of all injuries. 


21) Which of the following is true concerning the 95% confidence level 
when conducting hypothesis testing? 

A) There is a 95% chance of being correct. 

B) There is a 95% chance of being incorrect. 

C) One will be wrong 1 time out of every 20 decisions. 

D) One will be right 19 times out of every 20 decisions. 
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22) A safety survey is designed, and the company CEO wants to change 

confidence inteiwals from 90 to 95%. What is best way to achieve this? 


A) Increase sample size. 

B) Decrease number of survey questions making more concise. 

C) Increase number of survey questions. 

D) Decrease sample size. 


23) Which of the following techniques is true concerning the "Pre-and Post¬ 
testing" method? 


A) Pre-and Post-tests should be identical. 

B) Pre-and Post-tests should not be used. 

C) Pre-and Post-tests should cover the same objectives. 

D) Pre-and Post-tests should cover different objectives. 


24) Define the term for knowing the value of one variable allowing exact 
prediction of the value of another variable or when two sets of data are 
tested and there is no statistical difference between the data sets. 

A) Lack of variance. 

B) Statistical significance. 

C) Coefficient interval. 

D) Perfect correlation. 

25) A recent perception survey shows a significant difference in scores from 
labor and management on the topic of discipline. All other survey 
responses indicated perception alignment between management and 
labor. What actions should be taken based on this data? 

A) Change the company disciplinary policy to be fair and impartial. 

B) Conduct training on the company’s discipline policy. 

C) Management should further investigate the cause of the 
discrepancy in the data. 

D) No action is required, labor receives the discipline and perceives it 
differently than managers. 
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Domain 1 Quiz 2 Answers 


1) Answer C: 

The ten-part line on the crane referred to in this question provides a 
mechanical advantage of 10 to 1. 20 tons/10 - 2 tons. Note; 2000 pounds = 
1 ton. The term reeved refers to the method of routing the wire ropes 
through the blocks used to develop the mechanical advantage. 


2) Answer C: 

Brine is a solution of water and salt. It can be salt water, pickling water, 
sea water, etc. All forms of brine are heavier than water. 


Step 1: Use conversion for 

calculating weight of 
tank containing water. 

Step 2: Convert from 

water to brine 
using specific 
gravity. 

3) Answer D; 


2000 gal X 8.34 Ibs/gal = 16,680 lbs 


16,680 lbs X1.8 = 30,024 lbs 


Total ft" of Unit = 12 ft X 


PSF for Unit = 


18000 lbs 


144 ft^ 


12 ft = 144 ft" 
= 125 PSF 


Therefore, the PSF of the unit is 25 PSF under the maximum of 150 PSF. 
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4) Answer C: 

Sound, radiation and light are energy sources that follow the inverse square 
law, which states: "The propagation of energy through space is inversely 
proportional to the square of the distance it must travel". Consequently, 


Where: 

Ii = 600 
di = 1 ft 
d2=10ft 
l2=? 


J2 — Ii X 


(di)^ 

(d2)' 


l2 = 600x 


(1)^ 

(10)^ 


I 2 


= 600x 


1 

100 


l 2 = 6ftc 


5) Answer B: 

The activity after three years will be 12.5% of the initial activity. After 4 
years, activity will be 6.25% of initial activity. 


6) Answer C: 

The formula depicted on the exam may be of S s 6CE is a “shortcut” 
formula for cobalt-60, since the “f ’ value for cobalt-60 is one. For cesium- 
137: 

Ci = 5 millicurie = 0.005 whole curies (the formula requires whole curie 
units) 

E = 0.662 MEV 

f = 0.9 gamma radiation disintegration 
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7) Answer B: 


A = radioactivity remaining after time t 
Ao = radioactivity at a given original time 
t = elapsed time 

Ti/ 2 = half-life of the radio-nuclide 
In 2 == 0.693 (natural log) 

A-^ 

T- 

O 2 



ICi 

(0.693 [20 yr]) 
5.24 yr 


ICi 

e 


ICi 

14.08 


- 0.071 Ci 


8) Answer A: 


Measurements of 
Central Tendency 



Mean Average 

The median value of a series of numbers is the middle value. 12 is the 
middle or median value for this set of numbers. The mode is 8, which 
was selection "B". The average value, or the "mean" for the set is 
12.14 which was answer "C" and the range is 11 (19-8) which was 
answer "D". Tire mean is derived by adding up the data points, which 
is 85 and dividing by the number of data points (7), which equals 
12.1429. 
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9) Answer A: 


The mean, average ui all twelve data puiiib, la H'jA'I cfiu. IT the mean is 
85.42 cfm and acceptable conditions are +/- 20% of the mean, the acceptable 
range for each quadrant is 68.3-102.5 cfm. (85.42 x 0.20 = 17.08) 

Two sections fall outside of the acceptable range of 68.3cfm-102.5cfm. 


10) Answer C: 


Standard Deviation 
Definitions 

X 



--±3 = 99.7.3%-► 

The mean plus or minus one standard deviation will estimate the point 
at which 68% of the observations will fall. 

11) Answer C: 

There is a 16% chance of being less than 7 or more than 13. 


10 
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12) Answer B: 


There are simply too many failure points in the long hand method. On the TI 


X 

X 

X-X 

(x-xy 

100 

105.4 

5.4 

29.2 

124 

105.4 

18.6 

345.96 

115 

105.4 

9.6 

92.16 

93 

105.4 

- 12.4 

153.76 

85 

105.4 

-20.4 

416.16 

102 

105.4 

-3.4 

11.56 

109 

105.4 

3.6 

12.96 

111 

105.4 

5.6 

31.36 

114 

105.4 

8.6 

73.96 

102 

105.4 

-3.4 

11.56 

104 

105.4 

- 1.4 

1.96 

ZX = 1159 

Z(x 

-X/ = 118I 



WHERE (X =X - X) 





o- = 10.36 


SOX IlSj 


Set to STAT Mode using the second function of DATA key. 



Select J- VAR and enter. 
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Press DATA key 



Enter Xi=100 down arrow FRQ=1 down arrow; X2^124 down aiTow FRQ=1 
down arrow; X 3 =l 15 down arrow FRQ=1 down arrow; X4=93 down arrow 
FRQ=1 down arrow; X5=85 down arrow FRQ=1 down arrow, continue until 
all 11 numbers are entered. 



Press STATVAR 



Select ox = 10.36 




y Ti^^xiiis 

n X 

Sx 

ax 



10.36 



STAT PEG 


13) Answer D: 


Step 1: Build a table 


Siipoivisor 

X 

Y 

X2 


XY 

A 

24 

75 

576.00 

5,625.00 

1,800.00 

B 

23 

83 

529.00 

6,889.00 

1,909.00 

C 

19.5 

98 

380.25 

9,604.00 

1,911.00 

D 

18 

80 

324.00 

6,400.00 

1,440.00 

E 

17 

74 

289.00 

5,476.00 

1,258.00 

F 

16.5 

69 

272.25 

4,761.00 

1,138.50 

G 

16 

71 

256.00 

5,041.00 

1,136.00 

H 

15 

68 

225.00 

4,624.00 

1,020.00 

I 

14.5 

59 

210.25 

3,481.00 

855.50 

j 

14 

62 

196.00 

3,844.00 

868.00 

K 

13.5 

70 

182.25 

4,900.00 

945.00 

L 

10 

54 

100.00 

2,916.00 

540.00 

N=12 

2X=201 

SY=863 

SX-=3,540 

ZY2=63,561 

SXY=14,82] 
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step 2; Apply the formula. 


N£(XY)-(i:x)(ZY) 


a/nz(x^) - a:xf Vnky^)- (E Y) 


12 (14,821)-(201)(863) 


^12 (3,540) - (201)^ ^12 (63,561) - (863)^ 


_ 177,852- 173,463 

^42,480 - 40,401 ^762,732 - 744,769 


4,389 ^ 4,389 

72,079 -/17,963 6,111 


On the TI30XIIS: 

Similar to the steps for solving 

question 4. Set to STAT Mode then j eEiiFKCT positive correlatioh 
select 2-VAR and enter: Press i 


DATA Xi=24 down arrow Yi=75 
down arrow X2=23 down arrow 
Y2=83 down arrow X 3 = 19.5 down 
arrow Y3=98 down arrow X 4 =l 8 
down arrow Y 4=80 down arrow 
X5=17 down arrow Y 5 = 74 down 
arrow, continue until done, then 
press STATVAT select r = 0.72. 


•« PERFECT XEGAXrVE CORRELATION 



This area is not 
reliable and is not 
used in .s.^fety 
work! 
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14) Answer B: 

The statistical term for the amount of association between two variables is 
correlation. The coefficient of correlation is an expression of the correlation 
as a number between 0 and 1. Thus a perfect coefficient of correlation is 1, 
on the other hand 0 represents no correlation. In the scatter diagram shown 
in this question it is obvious that there is a strong correlation between the 
"Y" and "X" data, however the correlation is not perfect and there are many 
dots that seem to have no correlation. It is also evident by inspection, that 
the correlation is inverse or negative, that is, with every increase in "Y" 
value there is a decrease in "X" value. The two sets of data are inversely 
related. The only selection that offers a strong negative correlation is "B". If 
the data had a strong positive coixelation, it could be represented by the chart 
shown here. In which case selection "A" would be the best choice. Answer 
"C" & "D" show almost no correlation and the scatter diagram depicting that 
condition would show a very random pattern. 

15) Answer B: 


X-p 


a 


2400-1800 

250 



Area; 2.4 = 0.4918 


P =0.5 + 0.4918 = 0.9918 


R.=l-P. 


R = 1 - 0.9918 = 0.0082 = 0.82 % 
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16) Answer D; 


P(r) = 


e-^qt)^ 

r! 


P4 = 


4! 


t= 1. 
X=5 
r = 4 


P4 = 


(0.00674) X (625) 
4x3x2xl 



4.2125 

24 


0.1755 


Note: Find the probability of "exactly" 

four accidents alerts us to use the Poisson 
distribution. 



17) Answer D: 

I 

System "A" is a parallel system, that is both the first AND the second 
components must fail to produce a system failure. To determine probability 
for a parallel system, individual probabilities are multiplied. 

(2x 10-3) X (5 X 10-'*)=! X 10-^ 

System "B" is a series system, that is, if either the first OR the second 
components fail a system failure will occur. For components in series the 
total failure rate is the sum of individual components' failure rates. 

( 7x 10 -^) + ( 3x 10-^)=1 X 10 -« 

System "C" has only one component. Thus, the probability of system 
failure is the same as single component probability of failure. 

1 X 10-6 

Since the severity and probability for each system is the same, the loss risk 
is also the same. Given this situation, the selection process would consider 
overall system cost, deliverability, quality, longevity, human factors, etc. 
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Fauit Tree Example 



tiaip|p3S6 ♦ +ft;|p|6S5= 
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Answer A: 


Recall formula and solve. That is, the 
number of combinations of n things taken r 
at a time. 

Note: This is accomplished very easily on 
most scientific calculators that follow the 
standard notation. Enter n first, then 
keystroke nCr, enter r, then =. (on the TI 
30X-nS, the nCr function is on PRB key) 

Mi 


nCr 


n! 


20 




(n-r)!r! 

20! 


20 


C3 = 


(20-3)!3! 
20! 


(17!3!) 

2.43x10^^ 
((3.56xl0'')(6)) 
20 Cs ~ 1140 


20 Cs ■ 


19) Answer B: 


Recall formula and solve. In the preceding question, the order in which 
awards are given didn't matter since each was $1,500. However, order 
matters in this question since one person will get $2,000, another will get 
$1,500 and the last one will get $1,000. So, for this question, use the 
equation for permutations. 


Note: This is accomplished very easily on most 
scientific calculators that follow the standard 
notation. Enter n first, then keystroke nPr, enter 
r, then =. (on the TI 30X-IIS, the nPr function is 
on the PRB key) 



II 


Pr = 


n! 


(n - r)! 


20P3- 


20 ! 

(20-3)1 


20 P3~ 


2.43x10'^ 

3.56x10'“’ 


= 6840 
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20) Answer D: 


The analysis of a Pareto diagram evaluates categories that represent the 
greatest frequency of cases. It evaluates the greatest number of incidents, 
not necessarily severity. In this example from Safety Metrics 2*^^ Edition, the 
frequency of injuries was classified according to the body part affected. 

Over this period, backs accounted for 40% of all injuries, hands 30%, arms 
20'>'o, and all other were 10'>'o. 


To construct a Pareto diagram, the category that accounted for the greatest 
percentage of cases is placed to the left of the diagram and remaining 
categories are arranged in descending order of overall percentage of injuries 
A Line is constructed that indicates the cumulative of injuries. In this chart, 
back and hand injuries account for 70%; while back, hand and arm account 
for 90%. 


21) Answer A: 

Pure chance will occasionally give test results, which cause us to reject or 
accept a hypothesis when we should not have. This error factor is called a 
confidence factor. It does not mean that we will be wrong or right 95% of 
the time, it simply means there is a 5% possibility of error due to pure 
chance. For example, if a hypothesis test rejected at the 5% significance 
level, we would be 95% confident in the results of the test. There would still 
remain however, a 5% chance that we could be making a Type I error 
(rejecting a fair value). If answer D said, it had a chance of being right 19 
times out of 20, it would be a valid answer. 

22) Answer A; 

In statistical inference, one wishes to estimate population parameters 
using observed sample data. As we increase the confidence level of our 
estimates—from 90 to 95, for example—our confidence interval gets 
larger. In other words, in order to be more confident that our interval 
actually contains the population mean, we have to increase the size of the 
interval, i.e., we have to be less precise. How can we mitigate that 
tradeoff between level of confidence and the precision of our interval? 
We do this primarily by increasing our sample size. The methods used to 
influence the precision of confidence intervals include: 

• Increase the sample size. Often, the most practical way to decrease 
the margin of error is to increase the sample size. 
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Reduce variability. The less that your data varies, the more 
precisely you can estimate a population parameter. 

Use a one-sided confidence interval. 

Lower the confidence level. 


In applied practice, confidence intervals are typically stated at the 95% 
confidence level. However, when presented graphically, confidence 
intervals can be shown at several confidence levels, for example 90%, 95%a 
and 99%. In statistics, a confidence interval (Cl) is a type of interval 
estimate of a population parameter. How frequently the observed interval 
contains the true parameter if the experiment is repeated is called the 
confidence level. In other words, if confidence intervals are constructed in 
separate experiments on the same population following the same process, the 
proportion of such intervals that contain the true value of the parameter will 
match the given confidence level. Whereas two-sided confidence limits 
form a confidence interval, and one-sided limits are referred to as 
lower/upper confidence bounds (or limits). 


23) Answer C: 

Pre-and post-testing as a measurement of the learning, the tests should cover 
Ae same areas but be phrased differently. Each pre- and post-test question 
item should be written for each course learning objective. For ease in 
assessing the course learning, you should match the question item as close as 
possible to the learning objectives. 


24) Answer D: 

The definition of correlation is a statistical technique that measures the 
degree of relationship between two variables. It measures the tendency of 
one set of data to vary with another set of data. It does not imply a causal 
relationship between variables. Two sets of data that has no variation is said 
to have perfect correlation. 
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25) Answer C: 


Perception surveys are most often used when one is trying to find out how 
people understand or feel about their situations or environments. They are used 
to assess needs, answer questions, solve problems, establish baselhies, analyze 
trends, and select goals. Surveys reveal what exists, in what amount, and in 
what context. The two main reasons why companies, conduct surveys are to get 
feedback on past/current performance and/or to obtain information for future 
direction. However, they can be used far beyond just a way to gather 
information. They can: 

• Identify gaps and provide recommendations to rectify between what is 
said and what is actually practiced 

• Highlight differences between management and employees, realizing that 
the larger the gap, the greater the problem 

• Provide an opportunity to connect and interact with employees 

• Identify gaps between company’s goals and its actual policies 

• Serve as internal benchmarks, a measurable and quite useful means for 
companies to follow its own trends and progress 

• Determine where current programs work and where they fall short 

• Be an operational tool because responses from employees can really 

drive action ^ 

• Make employees feel that management does care what they have to say 

• Encourage employees to provide feedback to management, thereby 
getting a sense of their role as part of the business aspects of 
organizations 

• Encourage open communication among various organizational layers 


Since almost all major companies and industries are conducting surveys, it is all 
the more important that companies be confident that the survey chosen will 
provide responses that will be useful to its operation. In other words, the survey 
must be reliable and validated. To influence everyone to be thinking and 
talking about safety in the same way, it is necessary that perception surveys be 
conducted at all levels in a company. That is the only way true communication 
can begin. Administration and conduction of the survey is crucial. 
Confidentiality and anonymity must be absolutely guai'anteed. Otherwise, 
respondents will not be honest, and the survey results will be essentially 
useless. It is only with the assurance of anonymity and confidentiality that 
employees will feel safe responding to questions truthfully. The perception 
survey results, with evidence-based recommendations, will give management a 
blueprint for action. 
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Domain 2: Management Systems 


Knowledge of: 

1. Benchmarks and performance standards 

2. How to measure, analyze, and improve organizational culture 

3. Incident investigation techniques 

4. Management of change techniques 

5. System safety techniques (e.g., root cause, job safety analysis, fault tree 
analysis) 

6. The elements of business continuity and contingency plans 

7. Types of leading and lagging safety, health, environmental, and security 
performance indicators 

8. Safety, health, and environmental management and audit systems (e.g., 
ANSI/AIHAZIO, ISO 14000 series, OHSAS 18000 series, ISO 19011) 

9. Applicable requirements for health plans, programs, and policies 

10. Applicable requirements for safety plans, programs, and policies 

11. Documentation retention or management principles (e.g., incident 
investigation, training records, exposure records, maintenance records, 
environmental management system, audit results) 

12-Budgeting, finance, and economic analysis techniques and principles (e.g., 
timelines, budget development, milestones, resourcing, financing risk 
management options) 

13. Management leadership techniques (e.g.. Management theories, leadership 
theories, motivation, discipline, communication styles) 

14. Project management concepts and techniques (e.g., RACI charts, project 
timelines, budgets) 


Skill to: 

1. Analyze and/or interpret sampling data (e.g,, exposure, release concentrations) 

2. Apply management principles of authority, responsibility, and accountability 

3. Compare management systems with benchmarks 

4. Conduct root cause analyses 

5. Develop and implement environmental, safety, and health management systems 

6. Evaluate and analyze survey data 
Perform gap analyses 

8. Demonstrate business need via financial calculations (e.g., ROI, engineering 
economy, financial engineering) 
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Blueprint Themes 




Domain 2: Mlanagement Systems 

• Demonstrated safety leadtrship 

“ Effectl¥e eommytifeatfon 

“ 3E^s of Safety: Etifineerrnf> Education, Enforcement {Empowerment} 
“ Front line leadership {.sopervisor} accoontabfifty 
“ Project managemerit, scope of work, safety plans 
““ Cost benefit analvsls, business acumen 

• Pre-Post Incident investigation 

- Factfinding 

- Root causes are managerneiit system errors 
— Prevention is primary purpose 

• Contirtuous improvemeriii 

“ Auditing 
■“ Observation 
“ Feedback 

Gap analysis i 



Elements of an Effective Occupational Health 
and Safety Management System (OHSMS) 



Demonstrated Management leadership 
Employee involvement 
Occupational safety & Health programs 
Hazard identification and risk control 
Operational control 

Emergency preparedness and response 
Employee training 
Management review 

Continuous system evaluation and improvement 


Relevant-Ophsensus Standards 

* JSO 9001 CTO 

* • :lSOl4001iif<Ti' 

* ISO45.0DlilNTi 
r :l:SOl900i(iKT( 

« GHSASclSOOl^^^^^^^^ 

* ANSI ZlOjiii!}. 
f QSHA VPPtPs) 

» CSAZIOGO ic^iNi 

* JtO Guidelines for ,OH&S 
manageMe.pt systenns 

* 'Safety MAP im 

* riome grown/inrhpuse 
deyelp'ped QHSMS 
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Domain 2 Quiz 1 Questions 

1) Given the five-year historical data for serious injury and illnesses 

illustrated in the chart, calculate the lost workday case incident rate for 
year 4. 

A) 11.1 

B) 21.8 

C) 17.4 

D) 9.01 


Year 

Total 

Serious 

Injury/ 

Illness 

Cases 

Lost 

Work 

Days 

Lost 

Work 

Day 

Cases 

Days 

Away 

from 

Work 

Days of 
Restricted 
Work 
Activity 

Hours 
Worked 
per year 

1 

92 

1932 

67 

1565 

367 

1,398,765 

2 

88 

2002 

81 

1622 

380 

1,456,732 

3 

^ 119 

1821 

98 

1384 

137 

1,129,565 

4 1 

118 

1754 

90 

1316 

438 

1,623,451 

5 

122 

1234 

98 

740 

494 

1,834,225 


2) Given the five-year historical data illustrated in the chart, calculate the 
combined serious injury and illnesses case incident rate for years three, 
four and five. 

A) 15.7 

B) 12.8 

C) 21.8 

D) 2.76 

3) The time value of money is a financial concept that illustrates: 

A) That the value of a safety investment is determined when costs are 
incurred, and benefits accrue. 

B) The need to involve financial professionals when planning capital 
budget safety projects. 

C) That return on investment and cost benefit analysis are equivalent 
metrics. 

D) That a dollar today is equivalent to a dollar in the future. 
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4) Which types of questions are important for an interviewer to use during 
an incident investigation? 


A) Reflective. 

B) Open ended. 

C) Guided. 

D) Close ended. 


5) Safety sampling is a management tool for making the workplace safer by 
studying how processes and people operate. These sampling statistics 
measure 


A) Accidental injury/illness performance. 

B) Effectiveness of line manager’s safety activities. 

C) Risk potential for accidental injury/illness. 

D) Job safety analysis 


6) The definition of benchmarking is stated as 

A) Developing predictions based on past performance. 

B) Process of comparing business processes and performance metrics 
to industry best practices. 

C) Setting standards to predict profits. 

D) Setting standards for rest of industry, so that operation can be 
considered superior. 


7) Immediately following an incident investigation, the investigator prints 
the digital pictures taken at the scene and makes notes on the pictures 
describing the context, orientation of the photographer, lighting, date, 
time and other information that may be helpful later in the investigation. 
What does this process describe? 

A) Chain of custody procedures. 

B) Spoiled evidence protocols. 

C) Forensic quality procedures. 

D) Evidentiary preservation regulations. 
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8) The following table provides is an example of a 



report. 


Line Item # 


Line Item 
Description 


External safety 

consultants- 
sampling & 
analysis 


Actual YTD 


$112,250 


Budget YTD 


$100,000 


Difference YTD 


($12,250) 


Monitoring 

hardware 

maintenance 


$28,150 


$25,000 


Fire Protection 

system 

maintenance 


$15,000 


$15,000 


External safety 
consultants-other 


$12,000 


$25,000 


($3,150) 


- 0 - 


$13,000 


Line Item 1: Emergency required the use of external resources more than expected 

Line Item 2; Required replacement of damaged portable gas detector 

Line Item 4. Timing difference — expect to use external consultants more next quarter. 


A) Slack. 

B) Budget exception. 

C) Budget variance. 

D) Resource timing delivery. 

9) All the following are valid reasons for accident (mishap) investigation 
except? 

A) Prevent reoccurrence of similar events. 

B) Establish causal factors. 

C) Provide vehicle for discipline. 

D) Provide data for trend analysis. 


10) In formulating realistic predictions of performance, examples of leading 
and lagging data indicators include: 

A) Trend analysis and operational history. 

B) Bench marking and trend analysis. 

C) Historical trends and severity rates. 

D) Bench marking and gap analysis. 
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11) A new operations safety manager has been asked to develop an incident 
data collection system. The first step in this process is 


A) Identify existing data sources and codify the data. 

B) Establish incident reporting procedures. 

C) Define the subsequent use of the data. 

D) Define investigation team parameters. 


12) A manufacturing operation is experiencing above average incident and 
accident occurrences at specific location. The first step for 
implementation of actions to reduce these occurrences is to? 


A) Survey the facility to determine the probable cause of the injuries. 

B) Bring a safety committee on-line to handle the problems. 

C) Train all line supervisors in accident/incident prevention. 

D) Schedule a meeting with upper management to discuss the 
situation. 

13) The advantages of department level self-audits over corporate health 
and safety staff audits include: 

A) Department auditors are more objective. 

B) Department auditors are incentivized to reflect positively on their 
performance. 

C) Department auditors can better assess problems they are most 
familiar with and develop feasible solutions 

D) Corporate staff can differ to department self-audits and recuse 
themselves minimizing corporate bias. 


14) The best illustration of a safety performance benchmark is 

A) A thorough root cause analysis. 

B) Incident rate below the industrial average. 

C) Increased injury trends. 

D) Employee involvement. 
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15) 


16) 


17) 


The Critical Incident Technique method employed during an incident 
investigation is 

A) A technique to identify mechanical reliability issues in chemical 
piucess mauliinory. 

B) An open-ended retrospective method of interviews that identify' the 
critical aspects of an incident. 

C) A prescribed dialogue as part of pre-emergency planning exercises. 

D) A sampling of individual behaviors through observations. 

A manufacturing business has purchased a machine that is belt driven. 
The machine presents a serious hazard if the belt is not guarded. There 
are four situations that could contribute to an accident or injury. Which 
Boolean expression could result in an injury to the machinist? 


A-The belt guard is not in position. 


B=The belt severs. 


C-The belt is compromised by an external source. 


D-The belt fflxard will protect the machinist. 


A) B^D+C#D 

B) A^B+A#C 

C) C#D+B#D 

D) (A+B)«D*(B+C) 

In assessing a company's loss control performance, several key 
performance indicators (KPI) are collected and analyzed. One of these is 
"number of lost time cases experienced during the previous yeai*." This 
dimension is an example of a 

A) Leading indicator. 

B) Lagging indicator. 

C) Optional indicator. 

D) Occupational indicator. 
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18) How is a supervisor's safety performance activity measure best 
described? 

A) Reporting incidents to management. 

B) Classifying the financial impacts of losses associated with 
incidciils. 

C) Initiating accident investigation on reported incidents. 

D) Performing safe work observations of employees and discussing 
observations with them. 

19) If an organization's occupational health and safety management system is 
to succeed, as described m ANSI/ASSE ZIO, there are two critical 
components, top management leadership and 

A) Supervisor accountability. 

B) Employee participation. 

C) OHS wi'itten policy. 

D) Sustainable safety observation program. 

20) Auditing conformance with ISO 14001 and OHS AS 18001 management 
systems is important for companies. Which of the following best 
provides minimally suitable verification that the company is reviewing 
proposed or new legal requirements as they apply to the organization? 

A) A document identifying the date of any review of new or proposed 
legal requirements and a statement determining applicability. 

B) A certified letter from the legal department stating that the 
company complies with all legal requirements. 

C) An electronic message from a legal update review service, 
signifying that new legal requirements are routinely conveyed to 
the company. 

D) A signed CSPs report outlining legal requirements applicable to 
the organization. 
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Domain 2 Quiz 1 Answers 

1) Answer A: 


Ratc = 


LWDcases x 200,000 
Total boLirs worked 


90x200,000 ,,, 

Rate =-^-= 11.1 

1,623,451 


The incidence rate for lost workday cases is the most meaningful performance 
indicator for a safety program. 


2) Answer A: 

Step 1; Total the number of accidents for period in question. 

119 

118 

122 

359 

Step 2: Total man-hours for same period. 


1,129,565 

1,623,451 

1,834,225 

4,587,241 


Step 3: Apply formula and compute cumulative accident rate. 

Serious Cases x 200,000 


Rate 


Total hours worked 


119 

118 

122 

359 


Rate = 


359x200,0 00 
4,587,24r~ 


1,129,565 

1,623,451 

1,834,225 

4,587,241 

= 15.7 
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3) Answer A: 

Calculating the present value of future benefits is useful when considering 
alternative projects on a limited budget. Present-value calculations compare 
the cost of implementation against the dollar value of the benefit. For 
example, a safety manager is considering committing $10,000 to a project 
that will save approximately $17,000. However, the savings will not be 
realized for five years. Should the company commit? Can the safety 
manager convince management that this is a worthwhile investment? If 
financial considerations are a primary concern, it must be determined 
whether the benefit the company will receive later will be greater than the 
investment. 


4) Answer B; 

According to the Root Cause Analysis Handbook, 2005 Edition, to gather 
data from people, the analyst must be a skilled interviewer. During the 
interview the interviewer must ask open ended questions that require the 
interviewee to respond with a long, descriptive answer 


5) Answer B: 

Safety sampling measures the effectiveness of the line manager's safety 
activities, but not in terms of accidents. It measures effectiveness by 
conducting periodic samplings of how safely the employees are working. 
Safety sampling is based on the quality control principle of random sampling 
inspection. The degree of accuracy is dictated by the number of samples 
taken. 

6) Answer B: 

Benchmarking (also "best practice benchmarking" or "process 
benchmarking") is a process used in management and particularly strategic 
management, in which companies evaluate various aspects of their business 
processes in relation to best practice, usually within their own industry. 
Benchmarking is researching other organizations methods, selecting the best 
techniques and applying them to your organization. This then allows 
companies to develop plans on how to adopt such best practice. 

Benchmarking may be a one-of event, but is often treated as a continuous 
process in which companies continually seek to challenge their practices. A 
salcLy pcifuinmiice bciicluiiai k is similar to a goal. An example would be 


no 
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one year with no lost time injuries or illnesses at a particular work site. A 
bench mark is based on research conducted on other similar organizations 
and applied to your organization. Incident rates are lagging indicators 
(sometimes referred to as business metrics) of safety performance. Overall 
safety performance cannot be evaluated by historical data such as these rates 
and are typically poor performance indicators 


7) Answer A: 

In the book Root Cause Analysis Handbook, An Effective Guide to Incident 
Investigation chain of custody procedures for photographs start with the 
photographer fully documenting the context, source, and relevant 
information related to the photograph. 

8) Answer C: 

This table is a type of budget variance report. 


9) Answer C; 

Accident investigation has as its primary purpose the prevention of similar 
occurrences and the discovery of hazards. The intent is not to place blame 
or administer discipline, but rather to determine how responsibilities may be 
defined or clarified and to reduce error producing situations. Accident 
investigation should improve the safety of operations, if accident 
investigation is used for punitive measures, the tool has the reverse effect. 
Management system problems are unifying characteristics of root causes of 
incidents or accidents. Human errors and equipment malfunctions are the 
causal factors from which the root causes are derived. 

10) Answer B: 

A bench mark is defined as a standard or point of reference used for 
measuring or judging quality, value, efficiency, etc. Bench marking takes 
into consideration what is the standard for the industry and compares the 
current status of your company in relation to reference point or data. 

Trend analysis is the process of examining past performance for trends and 
then using these trends, or tendencies to make a prediction of what will take 
place under certain circumstances (e.g.; changes, modifications, presumed 
improvements). 
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11) Answer C: 


In the book Safety Culture and Effective Safety Management, author Swartz 
explains that before collecting data and developing a system to collect and 
Tnanipiilale the data, it is essential to define how the data will be used. 


12) Answer A: 

You must always base your findings and recommendations on facts, which 
means that your first action should always be to survey the situation and 
collect the facts that may impact the situation. 

13) Answer C: 

The advantage of departmental auditing are involvement in the process and 
ownership of the solutions. Motivations for developing a management 
system audit program range from the desire to measure compliance with 
specific regulations, standards, or conformance with internal policies, to the 
goal of risk management. In practice auditing programs are designed to 
meet a broad range of objectives, depending on the needs of their various 
stakeholders. A Companies have established auditing programs to: 

• determine and document compliance status 

• improve overall safety, health, and environmental performance at 
operating facilities assist facility management 

• increase the overall level of safety, health, and environmental 
awareness 

• accelerate the overall development of S/H/E management control 
systems 

• improve the safety, health, and environmental risk management 
system 

• protect the company from potential liabilities 

• develop a basis for optimizing safety, health, and environmental 
resources 

• assess facility management’s ability to achieve OHS goals 

14) Answer B: 

According to author Dan Peterson in Safety By Objectives, a safety 
performance benchmark is similar to a goal. A benchmark is based on 
research conducted on other similar organizations and applied to one's own 
organization. 
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15) Answer B; 

The Critical Incident Technique (or CIT) is a set of procedures used for 
collecting first hand observations of human behavior that have critical 
significance and meet methodically defined criteria. A critical incident can 
be described as one that makes a sigiiilicant contiibutiou—either positively 
or negatively—^to an activity or phenomenon and to understand the 
relationship between competencies and reasons for accidents. Critical 
incidents can be gathered in various ways, but typically respondents are 
asked to tell a story about an experience they have had. 

Through the use of the critical incident technique one may collect specific 
and significant behavioral facts, providing a sound basis for making 
inferences as to requirements for measures of typical performance (criteria), 
measures of proficiency (standard samples), training, selection and 
classification, job design, operating procedures, equipment design, 
motivation and leadership (attitudes), and individual behavior. 

Critical incidents can be gathered in various ways, but typically respondents 
are asked to tell a story about an experience they have had. CIT is a flexible 
method that usually relies on five major areas. The first is determining and 
reviewing the incident, then fact-finding, which involves collecting the 
details of the incident from the participants. 

When all facts are collected, the next step is to identify the issues. 

Afterwards a decision can be made on how to resolve the issues based on 
various possible solutions. The final and most important aspect is the 
evaluation which will determine if the solution that was selected will solve 
the situation’s root cause and will cause no further problems. 
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16) Answer B: 


This may be easier to see in a small fault tree. Determine the condition that 
could result in an injury, in this case A and B or A and C have to exist and 
either situation will produce an injury, therefore an OR gate. 



17) Answer B: 


Lagging indicators (such as historical statistics) provide data on how well 
the loss control system has performed and is useful for understanding how 
well a management system change affected loss control performance. 
However, lagging indicators are not as useful for predicting future loss 
control performance. 

18) Answer D: 


Author Dan Peterson explains that Activity measures are leading (proactive) 
measures a line supervisor should do as part of his or her normal 
responsibilities as being accountable for the safety of employees. 
Techniques of Safety Management: A Systems Approach. 4* Edition. 


19) Answer B: 

According to ANSI/ASSE ZIO, top management leadership and employee 
participation are the main divisions in the scope of this standard. 


20) Answer A: 

A member of the management team must certify that such reviews were 
conducted and must include date of review and findings of applicability. 
This type of written certification is common practice in auditing methods 
because it is not practical for auditors to observe and verify that all 
management processes were conducted. 
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Domain 2 Quiz 2 Questions 


1) British Standard OHS AS 18001, states that a successful management 
system should be based on all the following except 

A) A generic occupational health and safety policy. 

B) Identification of occupational health and safety risks and legal 
requirements. 

C) Objectives, targets, and programs that guarantee continuing 
improvement. 

D) Management activities that manage occupational health and safety 
risks. 


2) In three years, $400,000 will be required for EPA modifications to your 
plant. How much money should you invest at 10% to have the required 
amount when needed? 

A) $310,789 

B) $300,526 

C) $287,565 

D) $293,824 | 


P(l + i)” P = F(l + i)-" 


3) 


It is anticipated that in 5 years from now a new piece of instrumentation 
will be needed. Assuming that the device can be purchased for $30,000 
and that money is worth 15%, how much must be deposited yearly in an 
investment account to have the required amount? 


A) $5,449 

B) $4,549 

C) $3,957 

D) $4,449 


F = A 




A=F 


• ^ 

1 

( 1 + 7 - 1 , 


4) What is the uniform annual payment that will amortize a loan of 
$400,000 in 8 years with a 14% interest rate? 

A) $84,356 

B) $86,228 A = P 

C) $87,459 

D) $85,765 


(1 + 0 "- 1 , 




P = A 


(1 + 0"-1 

i(l + i)" 
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5) Professionals dedicated to the science that studies harmful, or toxic, 
properties of substances are 


A) Industrial Hygienists. 

B) Industrial Toxicologists. 

C) Health Physicists. 

D) Medical Pathologists. 


6) To ensure the safety and health of employees, an employer must: 

A) Maintain the workplace in a cost-effective way. 

B) Ensure that external fire doors are held open always. 

C) Maintain the workplace in a safe condition. 

D) Ensure that fire doors are kept locked. 


7) The primary purpose of ISO 19011 is to provide guidance on 

A) Designing and developing S&H systems. 

B) Improving environmental control systems. 

C) Implementation of an SH&E management system. 

D) Managing and conducting quality and environmental management 
system audits. 

8) Which of the following is the least important purpose of a Safety, 
Health and Environmental audit? 

A) Gather data for manager’s performance reports. 

B) Determine and document compliance status. 

C) Develop a basis for optimizing SH&E resources. 

D) Improve overall SH&E performance. 

9) In the history of chemical and petroleum industries, causal factors for 
major events have often related to inadequacies in these four 
management processes: 

A) Maintenance of mechanical integrity; action items follow-up; 
management of change; process safety training and competency. 

B) Near miss reports, accident trends analysis, incident investigation 
reports, management of change. 

C) Training assessment, near miss reports, leading indicators, lagging 
indicators. 

D) Leading indicators, accident reports, balanced score cards, 
behavior based observations. 
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10) The OHS AS 18001 specification requires only minimal documentation. 
It is important that documented OH&S procedures are developed and 
adequately controlled. A compilation of documents that fonu the basis 
for the management system is normally called 

A) List of Documents. 

B) Safety Policy Manual. 

C) Master List. 

D) Document Inventory Index. 

11) A determination of the extent to which program operations have 
contributed to achieving an objective related to accident or injury 
reduction is called a(n) 

A) Effectiveness evaluation. 

B) General evaluation. 

C) Procedural evaluation. 

D) Administrative evaluation. 

12) When implementing a JSA program, which of the following is the first 
item to be analyzed? 

A) Order of Jobs according to product flow moving through each 
department. 

B) Jobs generating most complaints from supervisors. 

C) Jobs contributing to highest incident rates. 

D) Jobs exposing most workers. 

13) A characteristic of a root cause for an event or incident is 

A) Human error. 

B) A management system problem. 

C) An error made by a manager or supervisor. 

D) Intentional unsafe act performed by an employee or work team. 
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14) Which of the following would be most unsuitable for a supervisor when 
evaluating a subordinate during an annual employee performance report 
cycle? 


A) Offering advice about safety performance 

B) Counseling about personal hygiene habits that affect job 
performance 

C) Rating performance based on measurable objective criteria 

D) Providing definitive comments about the worker's potential to fail 
in industry or business. 


15) One key to success when implementing a safety change initiative in a 
global organization is: 

A) Frequent audits to assure conformance with corporate policies and 
procedures. 

B) Document all conversations in case of disputes during the 
implementation. 

C) Focus more on outcomes and less on processes used to achieve 
them. 

D) Embed senior corporate managers in all foreign facilities. 

16) A company operating as a machine shop performs contract jobs for their 
customers. The company has 67 employees with an average salary of 
$41,500. These data places the company in worker's compensation Class 
3650 with a manual rate of $12.50. The company has a current 
experience modification factor on workers' compensation insurance of 
1.2. Next year it will drop to 0.80. What is the company's estimated 
worker's compensation premium for next year? 

A) $195,643 

B) $278,100 

C) $103,700 

D) $118,678 
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17) To effectively oversee a safety & health management system, safety 

dirootoro should_ 03 many levels of maiiagciiieut oi j|joii>ible. 

A) Report to. 

B) Acquire access to. 

C) Cite violations of standards to . 

D) Have budgets approved by. 

18) All the following are included in ANSI/ASSE Z10 except 

A) S&H policy development. 

B) Employee participation. 

C) Management review. 

D) Evaluation and corrective action. 

19) Which of the following is the least accurate description of change 
analysis? 

A) Change analysis in safety should reflect the multiple succession 
realities rather than rely on possibly one-dimensional detection- 
correction of a single contributory change. 

B) If a system has been operating in a stable manner but is now 
experiencing difficulties, change is probably not the basis of the 
problem. 

C) Sensitivity to approaching or plausible change is a key component 
in the work of a good, experienced manager or safety professional. 

D) In multifaceted systems, consideration must be given to 
accumulation of change, for example adjustments made two years 
ago combined with a modification made a month ago may produce 
the undesired event. 

20) When ANSI standards are developed or revised, what must be identified? 

A) The stakeholders that are impacted by the standard. 

B) The cost of implementation on the stakeholders. 

C) The impact of the environmental life cycle. 

D) The regulatory requirements for compliance with the standard. 
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Domain 2 Quiz 2 Answers 

1) Answer A: 

OHSAS 18001 is an Occupation Health and Safety Assessment Series for 
health and safety management systems. It is intended to help an 
organization to control occupational health and safety risks. It was 
developed in response to widespread demand for a recognized standard 
against which to be certified and assessed. OHSAS 18001 will measure a 
company’s managements system regarding several dimensions. The 
extent of application will depend on such factors as the occupational 
health and safety policy of the organization, the nature of its activities, 
and conditions under which it operates. A successful management 
system should be based on the following: 

• An occupational health and safety policy appropriate for the company. 

• Identification of occupational health and safety risks and legal 
requirements. 

• Objectives, targets, and programs that ensure continual improvements. 

• Management activities that control the occupational health and safety 
risks. 

• Monitoring of the occupational health and safety system performance. 

• Continual reviews, evaluation, and system improvement. 
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Ten OHSMS Strategies 

1 ) . Define safety responsibilities for all levels of the organization, e.g., 

safety is a line management function. 

2 ) . Develop upstream measures, e.g., number of reports of 

hazards/suggestions, number of committee projects/successes, etc. 

3) . Align management and supervisors by establishing a shared vision 

of safety and health goals and objectives vs. production. 

4) . Implement a process that holds managers and supervisors 

accountable for visibly being involved, setting the proper example, 
and leading a positive safety and health culture. 

5) . Evaluate effectiveness of recognition and disciplinary systems for 

safety and health. 

6 ) . Ensure the safety committee is functioning appropriately, e.g., 

membership, responsibilities/functions, authority, meeting 
management skills. 

7) . Provide multiple paths for employees to bring forward suggestions, 

concerns, or problems. One mechanism should use the chain of 
command and ensure no repercussions. Hold supervisors and 
middle managers accountable for being responsive. 

8 ) . Develop a system that tracks and ensures timeliness in hazard 

coixection. Many sites have been successful in building this in with 
an already existing work order system. 

9) . Ensure reporting of injuries, first aid cases, and the near misses. 

Educate employees about the accident pyramid and importance of 
reporting minor incidents. Prepare management for an initial 
increase in incidents and a rise in rates. This will occur if 
underreporting exists in the organization. It will level off, then 
decline as the system changes take hold. 

10 ) . Evaluate and rebuild the incident investigation system as necessary 

to ensure that investigations are timely, complete, and effective. 
They should get to the root causes and avoid blaming workers. 
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2) Answer B: 

i = 0.10 n = 3 F = $400,000 P = ? 


P = F (1 + i)-"^ 


P = 400,000 x(l.l)-3 


P = $300,526 

Keystrokes for the TI-30X US calculator: 400 000 x 1 / 1.10^3 = 300,526 
Keystrokes for the HPIOBII 

1. 400000 (FV KEY) 

2 . 10(I/YRKEY) 

3. 3(NKEY) 

4. (PV KEY) for the answer 

3) Answer D: | 

i = .15 n = 5 F = $30,000 A = ? 


A = F 


,(l + i)"-l. 


A = 30,000 X 


^ .15 

,(1 + .15)^-1 


y 


$4,449 


Keystrokes for the TI-30X IIS 30 000 x .15 / (1.15 5-1) = 4449 
Keystrokes for the HPIOBII 

1. 30000 (FVKEY) 

2. 15(EYRKEY) 

3. 5(NKEY) 

4. (PMT KEY) for the answer 
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4) Answer B: 


i=.l4 n=8 P = $400,000 A = ? 



A = 400,000 X 


^14 X 1.14^" 
. (1.14/-1 , 


= $86,228 


Keystrokes for the TI-30X IIS calculator 
400 000 X (.14 X 1.14^8)/(1.14^8 -1) = 86,228 
Keystrokes for the HP 1OBII 

1. 400000 (PV KEY) 

2. 14(EYRKEY) 

3. 8(NKEY) 

4. (PMT KEY) for the answer 
5) Answer B: 

According to the Fundamental of Industrial Hygiene, an Industrial 
Toxicologist is one who studies the harmful, or toxic, properties of 
substances and determines dose thresholds. An Industrial Hygienist is one 
devoted to the art and science of anticipation, recognition, evaluation and 
control of those environmental factors in the workplace that may cause 
sickness, impaired health and well-being. A Health Physicist studies the 
field of science concerned with radiation physics and radiation biology with 
the goal of providing technical information and proper techniques regarding 
safe use of ionizing radiation. Pathologists are physicians who diagnose and 
characterize disease in living patients by examining biopsies or bodily fluid. 
Pathologists may also conduct autopsies to investigate causes of death. 


Copyright©2018 SPAN’'’'^ International Training, LLC 123 























CSP Exam Study Workbook Volume I 


6 ) Answer C: 


According to ANSl/ASSE/lEC/lSO 31010 (Z690.3-2011) Risk Assessment 
Techniques National Adoption of: lEC/ISO 31010:2009 
The purpose of risk assessment is to provide evidence-based information and 
analysis to make informed decisions on how to treat particular risks and how 
to select between options. Some of the principal benefits of performing risk 
assessment include: 

• understanding the risk and its potential impact upon objectives; 

• providing information for decision makers; contributing to the 
understanding of risks, in order to assist in selection of treatment 
options; 

• identifying the important contributors to risks and weak links in 
systems and organizations; 

• comparing of risks in alternative systems, technologies or approaches; 

• communicating risks and uncertainties; 

• assisting with establishing priorities; 

• contributing towards incident prevention based upon post incident 
investigation; 

• selecting different forms of risk treatment; ) 

• meeting regulatory requirements; 

• providing information that will help evaluate whether the risk should 
be accepted when compared with pre-defined criteria; 

• assessing risks for end-of-life disposal. 

These processes are what keeps the employees and workplace safe. 


7) Answer D: 

ISO 19011 is an international standard that sets forth guidelines for: 

• quality management systems auditing 

• environmental management systems auditing 
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8 ) Answer A: 

Accorrling to the National Safety Council, SH&E audits arc performed for 
the following reasons (listed in order of importance): 

• determine and document compliance status 
9 improve overall SH&E performance 

9 assist facility management 

• increase the overall level of SH&E awareness 

• accelerate overall development of SH&E management control systems 
9 improve SH&E risk management system 

9 protect company from potential liabilities 

• develop a basis for optimizing SH&E resources 

• assess facility management’s ability to achieve SH&E goals 

9) Answer A: 

The publication Process Safety Leading and Lagging Metrics, published by 
the Center for Chemical Process Safety (2007) gives specifically related 
guidance on determining and applying leading and lagging indicators in the 
practice of safety. Three types of process safety performance metrics are 
described and the text on their selection and application is extensive. The 
metrics are lagging metrics, leading metrics, and near miss and other internal 
lagging metrics. The metrics pertain only to chemical process incidents and 
near misses, to the exclusion of types of incidents that are not process 
related. The leading process safety metrics given particular attention are: 
maintenance of mechanical integrity* action items follow-upj management 
of change; process safety training and competency (and training competency 
assessment). Companies should identify which of these components are 
most important for ensuring the safety of their facilities, and should select 
the most meaningful leading metrics from the examples [above], and where 
significant performance improvement potentially exists. Other leading 
metrics may be defined as well if applicable. 
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10) Answer C: 


According to author Joe Kausek of OHSAS 18001 Designing and 
Implementing an Effective Health and Safety Management System, clause 
4.4.4 requires electronic or hard copy of the information that provides an 
overall description of the main elements of the HSMS, how these elements 
interact and reference to any documents that describe these activities in more 
detail. Normally, the first step in establishing control is to develop a master 
listing of the procedures, instructions, forms, and other documents that form 
the basis for the management system. This is normally called the Master 
List. A Safety Policy Manual may serve as the Master List, but is not 
specifically mentioned, nor therefore required. 

11) Answer A: 

An effectiveness evaluation is defined as “a determination of the extent to 
which program operations have contributed to achieving an objective related 
to accident or injury reduction. It involves (a) determining the change 
achieved in accident or injury involvement, (b) relating program operations 
to the achieved change and (c) relating the program cost to the benefit 
derived from what the program accomplished. 


12) Answer C: 

In the NSC Accident Prevention Manual for Business and Industry: 
Administration and Programs, 12th Edition, the jobs selected for job safety 
analyses should not be selected at random. The order of analysis should be 
guided by the following factors: 

• frequency of incidents 

• rate of disabling injuries 

• severity potential 

• new jobs 


13) Answer B: 

As described in Root Cause Analysis Handbook, An Effective Guide to 
Incident Investigation. 2005 Edition, management system problems are 
unifying characteristics of root causes of incidents. Human errors and 
equipment malfunction; are example of causal factors driving the root 
causes. 
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14) Answer D: 

The annual performance evaluation provides an excellent opportunity to 
train, counsel and encourage employees. However, correcting employee 
shortcomings or encouraging superior performance should occur during 
normal daily supervision. The employee annual performance evaluations 
should always be based on sound, measurable objective criteria that is fully 
understood by both the supervisor and employee. 

The meeting should never be used as a way for the supervisor to express his 
or her personal feelings about the lack of potential of a worker. Providing 
negative comments about the potential for success or failure is an extremely 
poor practice and is, in the authors’ opinion, the most inappropriate. 

15) Answer C: 

Implementing a safety change initiative in a global organization can be 
difficult because of how different cultures view safety and risk management. 
It is important to incorporate cultural elements into the management system. 
(Global Solutions, Inc. 2011). 

A successful strategy for assessing the management of risk at local in¬ 
country facilities is to: | 

• Focus on outcomes: What is the risk? 

• How is it managed? Is the risk adequately controlled? 

• Allow for cultural, technological, legal, regulatory, health care, social 
system, and other differences in developing solutions to risk control 
challenges, findings, and other implementation strategies. The best 
advice: 

• Ask a lot of questions before mandating risk-control solutions for your 
global facilities 
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16) Answer B: 


Estimated premium is calculated in this case by determining the estimated 
payroll, dividing it by $100 (since rates are based on $100 of payroll), 
multiplying that number by the rate for machine shops and the experience 
iiiodilicr Ibi the new year. 

Estimated Premium = [(# Employees x Avg Salary)/$100] x Manual Rate x 
Experience Modifier 

EP = [(67x$41,500)/$100] x $12.50x0.80 
EP - $278,050 


17) Answer B: 

Access to managers throughout an organization will assist the safety director 
in developing an accepted, consistent, effective safety management system. 
It is critical that top management understand and support the safety & health 
management system. If the safety function reports at a high level in a 
company that does not value safety, the level of reporting is irrelevant. 


18) Answer A: 

ANSI/ASSE ZIO provides the blueprint for widespread benefits in health 
and safety, as well as in productivity, financial, performance, quality, and 
other organizational and business objectives. The seven sections include 
Management Leadership and Employee Participation, Planning, 
Implementation and Operation, Evaluation and Corrective Action, 
Management Review. 

19) Answer B: 

In William G. Johnson’s hook MORT Safety Assurance Systems, he states 
that “change is the mother of trouble”, referencing the following areas of 
concern: 

• Change analysis in safety should reflect the multiple sequence realities 
rather than rely on possibly simplistic detection-correction of a single 
causative change. 

• If a system has been operating in a stable manner but now experiencing 
difficulties, change is probably the cause of the problem. 

• Sensitivity to impending or probable change is a key component in the 
work of a good, experienced manage or safety professional. 

• In complex systems, attention must be given to compounding of change. 
For example, a change made (wo years ago conibined with a cliange 
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made a month ago may produce the undesired event. 

20) Answer A: . 

According to ANSI Essential Requirements: Due process requirements for 
American National Standards protocols section 2.5.1 Project Initiation 
Notification (PINSjj At the initiation of a project to develop or revise an 
American National Standards, notification shall be transmitted to ANSI 
using the Project Initiation Notification System (PINS) form, or its 
equivalent, for announcement in Standards Action. A statement shall be 
submitted and published as part of the PINS announcement that shall 
include: 

(a) an explanation of the need for the project, including, if it is the case, a 
statement of intent to submit the standard for consideration as an ISO 
lEC or ISO/IEC JTC-1 standard; and 

(b) Identification of the stakeholders (e.g., telecom, consumer, medical, 
environmental, etc.) likely to be directly impacted by the standard. 
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Domain 2 Quiz 3 Questions 


1) A company has adopted OHSAS 18001 to maintain continuous 
improvement in their safety and health management system. Based on 
the OHSAS 18001 guidelines that the management system should be 
suitable, adequate and effective, which of the following should indicate 
that a management appraisal should be performed? 

A) Earnings are down from the preceding year. 

B) SH&S Director position has been held by three different 
individuals during the past 18 months. 

C) A company’s environmental performance has been questioned by 
the local “green” group. 

D) The safety performance of a company is 43% lower than the 
previous year. 

2) Which of the following is not integral to the development an effective 
safety culture? 

A) Safety managers must directly control worker behavior. 

B) Front-line supervisors initiate corrective measures for unsafe 
behaviors. 

C) Employees desire to be safe and work as a team. 

D) Unions take responsibility for ensuring safety as part of their role 
in protecting members. 


3) In project management, work that must be performed to deliver a 
product, service or result with the specified features and functions is 
called the 

A) Project schedule. 

B) Project scope. 

C) Project scope statement. 

D) Project scope management plan. 


\ 
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4) The Management Grid® by Robert Blake and Jane Mouton, illustrates 
management styles by drawing a grid which has on the "Y" axis Concern 
for People and the "X" axis concern for production. Thus a 9,1 
supervisor could be called a 


A) Country club manager. 

B) Dictator. 

C) Workaholic. 

D) Company man. 


5) According to current safety philosophy, which would have the most 
impact on modifying safety performance? 

A) A sign stating, “Wear Your Eye Protection”. 

B) Turning off all machines when finished. 

C) Complementing an employee for wearing eye protection. 

D) A free meal for a safe month on the plant floor. 

6) Which of the following factors is a hygiene factor as opposed to a 
motivation factor, according to the work of Frederick Herzberg? 

A) Money. 

B) Recognition. 

C) Responsibility. 

D) Achievement. 

7) A new Safety Director was hired by a company that traditionally has had 
a “paper safety program”. The director has a staff of three and reports to 
one of three vice presidents. The rates for the company are much higher 
than the industrial average. The initial assessment is that there is very 
little interest in safety at any level. The Safety Director has been given 
authority to increase the safety staff and has been given a sizable increase 
in department budget. After having hired new staff and reorganizing the 
department, the next step should be to 

A) Increase the safety training effort for all employees. 

B) Organize a safety committee and get management to appoint 
members. 

C) Start an inspection program to identify areas that need attention. 

D) Integrate safety accountability into job descriptions, appraisals, and 
objectives. 
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8) When applying TQM techniques, the concept of empowering the worker 
frequently surfaces as a foundational issue. Which of the following is 
not considered to be a strategy of empowerment? 


A) Allow employees uwnersliip of a laskiiig. 

B) Demand teams own the problem. 

C) Delegate authority to the lowest possible level. 

D) Develop rigorous procedure for multi-level review of team 
recommendations. 


9) The behavioral management safety concept is often criticized as dealing 
exclusively with behavioral modification. The major flaw in this view of 
behavioral based safety management is that it overlooks the fact that 
behavioral safety also plays a key role in 

A) Securing management involvement. 

B) Establishing employee participation in the planning process. 

C) Identifying behavioral aspects of design and engineering for 
facilities, tools and equipment. 

I D) Establishing a response loop for observers to report the status of 
safe and unsafe actions. 

10) Recently, numerous tools have been left behind after maintenance has 
been completed. What is the best way to increase tool accountability and 
improve or eliminate the problem? 

A) Associate employee number to tool usage. 

B) Develop a remotely monitored system. 

C) Implement an automated bar-coding system. 

D) Install a computerized system. 

11) A “standard bureaucratic model” has all the following attributes except 

A) Specialized jobs. 

B) Homogenous departments. 

C) Decentralized authority. 

D) Narrow span of control. 
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12) Which ISO standard series covers environmental management? 


A) 45001 

B) 19011 

C) 31001 

D) 14001 


13) The steps for the continuous improvement safety process are the same as 
in the continuous quality improvement process. These include all the 
following except 

A) Specify standards. 

B) Measure compliance. 

C) Track procedures. 

D) Provide feedback on improvement. 

14) In project management, a deliverable-oriented hierarchical decomposition 
of work to be executed by the project team to accomplish project 
objectives and create the required deliverables is called the 

A) Work authorization scheme. 

B) Work package. 

C) WBS dictionary. 

D) Work breakdown structure. 

^5) A staff safety engineer is given authority by the General Manager to stop 
operations on a construction site whenever an imminent danger situation 
becomes evident. Which of the following correctly identifies the 
authority granted by the General Manager? 

A) Staff authority. 

B) Staff to line authority. 

C) Authority of delegation. 

D) Functional authority. 

16) Which of the following needs are at the lowest level in Maslow's 
hierarchy of human needs? 

A) Esteem. 

B) Social. 

C) Physiological. 

D) Safety. 
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17) When calculating the total case incident rate, the numerator of the 
formula is: 

A) The number of lost workdays multiplied by 100 employees 
working 200 hours per year. 

B) The number of cases involving days away from work, transfer, and 
work restriction multiplied by 200,000. 

C) The actual hours worked multiplied by the total number of cases 

D) The number of cases multiplied by 100 employees working 2000 
hours per year 

18) Organizations with effective safety management systems firmly assign 
accountability for safety to: 

A) Hourly worker level. 

B) Line managers at every level. 

C) The senior executive level. 

D) The company owner level. 

19) Leadership styles can be dependent on the situation or team being led. In a 
situation where the leader i^ highly accountable for atask but has a distant 
relationship with the team performing the task, the BEST situational 
leadership style is: 

A) Selling. 

B) Participating. 

C) Telling. 

D) Delegating. 

20) A safety culture is: 

A) The common and generally accepted way people behave in the 
workplace as it relates to safe practices. 

B) Defined by printed safety rules and posted signs. 

C) Described in negotiated agreements between unionized workers 
and management. 

D) Determined by the attitude that workers display each day. 
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Domain 2 Quiz 3 Answers 

1) Answer D: 

The purpose of adopting OHSAS 18001 health and safety managenient 
system is to maintain continuous improvement. If the management system 
finds a significant reduction in the company’s safety performance, it should 
indicate a comprehensive management review of specified items causing the 
reduction. 

2) Answer A: 

According to the National Safety Council, some of the elements of an 
effective safety culture are: 

• The CEO has to express support for safety and show it by their actions 
and decisions. 

• The management team has to consistently support safe work 
conditions and obtain safer materials/machines. 

• The front-line supeiwisors need to correct behaviors as well as obtain 
the right equipment. 

• The workers must want to be safe and work as a team. 

• The union must make safety part of its role in protecting the members. 
A total safety culture requires continual attention in the domains of 
environment, person factors and behavior. In an effective organization, line 
management is responsible and accountable for enforcing SH&E policies. 

3) Answer B: 

This is the definition of a project scope. 

• Specific Scope of Work Objectives 

• Objectives should meet tar-gets, ANSI Z-10 using the example of 
“SMART’ criteria: 

• Specific—Clearly defined desired outcome 

• Measurable—Concrete metric for success 

• Actionable—Written as a concrete action plan 

• Realistic—Practical in its scope 

• Time-bounded—^A specific timeframe is set 

• Plan through the project life cycle 
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4) Answer B: 

The 9, 1 supervisor would be one who is 
interested more in production than in the 
interests of their employees and thus 
would be labeled a Dictator or 
organizational manager. Conversely, a 
1, 9 manager might be referred to as a 
country club manager. 

5) Answer C: 


leadershiptypes 
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- 6 , 1 &. 9h 


Contetn; for Results^ 


Most experts agree that there are two primaiy actions that influence behavior 
change the most, positive reinforcement and reinforcing the behavior as 
close to time of action as possible. The first step in improving behavior in 
an organization is to establish an ethics program to address the organization 
culture issues. 

6) Answer A: 


Frederick Herzberg in his book Work and the Nature of Man develops a 
motivation-hygiene theory. The theory attempts to explain how persons are 
satisfied by certain job factors while being motivated by other factors that 
are quite peripheral to the job being perfonned. Two-factor theory 
distinguishes between: 


, ■ ,' ^ Sa,tisfaction:is influenced' by: 

Motiyation is influenced by: 

Money 

Achievement 

Status 

Recognition 

Relationships with Boss 

Enjoyment of work 

Company policies 

Possibility of promotion 

Work rules 

Responsibility 

Working conditions 

Chance for growth 


• Motivators (e.g. challenging work, recognition, responsibility) that give 
positive satisfaction, arising from intrinsic conditions of the job itself, 
such as recognition, achievement, or personal growth. 

• Hygiene factors (e.g. status, job security, salary, fringe benefits, work 
conditions) that do not give positive satisfaction, though dissatisfaction 
results from their absence. These are extrinsic to the work itself, and 
include aspects such as company policies, supervisory practices, or 
wages/salary. 
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7) Answer D: 

According to Dr. Roger 1. Brauer in Safety and Health for Engineers, 
making safety part of a supervisor’s or manager’s daily responsibilities and 
including it in their appraisals, job descriptions, and applying it to possible 
promotions and salary increases is the primary requirement for a successful 
safety program. When determining the staffing level at given locations, areas 
to consider are the injury rate, the number of recognized hazards and the 
worker compensation costs per employee. The number of employees will 
impact the final decision but is not as important as the previous three 
considerations. 


8) Answer D: 

The key concepts in empowerment strategies generally include; 

• Ownership. Ownership implies trust and should come with delegation of 
authority commensurate with the tasking. No self-directed work team is 
truly productive until the team members hold themselves mutually 
accountable. 

• All contributions are valuable. It is important to value all input and, in 
many cajses,, a "try it you will like it" attitude is in order. Every idea is 
important to the originator. 

• Everyone has value. All jobs have dignity; treat everyone with respect. 

• Listen to the smallest voice. Contributions come from all corners; often 
the greatest offering will come from the lowest stature employee. 

• Delegate authority to the lowest possible level. If employees are 
competent, then let them do their job. No one knows more about the 
particulars of a job than the person doing it. 

• Teams must own the problem. Teams must be given autonomy. If 
management does not trust the team, then management is the problem. 
Management, within reason, cannot change recommendations that come 
from teams. 

A typical bureaucratic review process that will kill the initiative of a team 

because it. burdens them with extensive justification at many levels. 

Ownership is a simple concept, but hard to accomplish. Any attempt at 

nitpicking, over supervision, rephrasing, rearranging etc. will undermine the 

empowerment through ownership strategy. 
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9) Answer C: 

Some safety engineering professionals question the lack of design and 
engineering influence on the accident causation model advanced by 
management theorists (based on behavioral aspects). However, 
understanding motivations for people’s actions, as well as realizing how they 
act, affords the ability to design better and safer facilities, equipment and 
tools. 


10) Answer C: 

The bar-coding system would be the best choice for tool accountability. In 
this type of system, tools entering an area would be scanned prior to an 
employee entering. When work was completed, tools would be scanned as 
employee left the area. If a tool were left inside, the final scan list would 
show that a tool had entered and was not scanned as having left the area. 
This type of system is widely used in industries where an errant tool left in 
an area could cause damage or result in other severe consequences. 
Associating employee numbers to tools checked out from a tool crib would 
aid in accounting for who was using certain tools. However, just checking 
out the tool would not be sufficient for accounting as to the location of the 
tool (i.e.; tool bag, left behind). 

11) Answer C: . 

Bureaucratic organizations, formally, are defined by these main features: 

• Hierarchy of control (i.e. Decisions are made one or more levels 
above where the work is done.) 

• Specialization of function (resulting in some efficiencies but also in 
non-communicating sub-cultures within their "silos" or "chimneys") 

• Centralization of information and control (resulting in under-utilizing 
the knowledge and creativity of most workers and managers) 

• Formal rules, policies and procedures govern behavior (resulting in 
greater consistency but creating structures that are very hard to change 
when it becomes necessary 

• Strict separation of the private life from official role of all employees 
The OHS manager should give attention to outside influences such as the 
external environment, community interests and other external concerns. The 
Contingency Management Style is the primary style that reacts to outside 
influences. When choosing an appropriate organizational model, a manager 
should understand that there are multiple arrangements that will produce the 
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best result with minimum difficulty in the situation in which the organization 
operates. Given individual discretion and the fact that some configurations 
appear to influence employee performance and satisfaction, managers should 
consider carefully the behavioral implications when making structural 
decisions. 


12) Answer D: 

ISO 45001 “Health & Safety management systems ". 

ISO 31001 “Risk management systems ". 

ISO 9001 “Quality management systems ". 

ISO 14001 “Environmental management systems". 

ISO 19011 “Auditing management systems". 

13) Answer C; 

Most of the Behavior Based Safety experts define the “continuous 
improvement safety process as consisting of 

• specifying standards 

• measuring compliance 

• providing feedback on improvements 

14) Answer D: 

This is the definition of a work breakdown structure (WBS). The WBS 
also organizes and defines the total scope of the project. Each descending 
level represents an increasingly detailed definition of project work. The 
WBS is decomposed into work packages. The deliverable orientation of the 
hierarchy includes both internal and external deliverables. 
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15) Answer D: 


The operational control delegated the safety engineer to shut down 
dangerous jobs by the General Manager is functional or line authority. This 
authority, or lack of it, is hotly debated by safety and health professionals. 
One position calls the delegation of such power unnecessary. 

This opinion states that even the threat of a shutdown is most certainly going 
to be a confrontational issue. This is an issue that will eventually have to be 
resolved by higher authority and that often leads to long lasting negative 
relations between staff and operations. The other side of this debate believes 
they need the reserve strength over line managers because of the conflict 
between organizational demands and safety concerns. They further advance 
the argument by noting that the act of delegation of authority is in itself a 
strong commitment by senior management to the safety process. 

In many studies the authority of the safety professional has been linked to 
accident experience. Since the job is usually of a staff nature, the authority 
is often subtle. It is most effectively derived if the safety professional enjoys 
the confidence of a major executive. Another term that is used is “extensio”, 
which is Latin for the state of being extended or the General Manager’s 
authority has been extended to the Safety Professional. 


16) Answer C: 

In the basic study of behavioral science, the theory of human needs by 
Abraham Maslow is often cited. In Maslow's theory a need is a deficiency a 
person feels the compulsion to satisfy. Central to this theory is the 
progressive principle, that is, the needs are arranged in a hierarchy whereby 
only after a lower level need is satisfied can the next highest level become 
active. At the bottom of Maslow's "Hierarchy of Human Needs" are the 
physiological or survival needs of food, water and physical well-being. 
According to the progression principle, as soon as these survival needs are 
met, one attempts to satisfy the next level of needs; those of, security, 
protection and stability in day-to-day life activities. If these are met, one 
moves on to social needs. The first three needs in the model are called lower 
order needs and are concerns for a person's desire for social and physical 
wel 1-being. The top two needs in the pyramid are the high order needs that 
satisfy psychological development and growth. Maslow's needs are often 
used as the most elementary model in the complex study of man’s needs and 
desires. The chart below shows how needs are satisfied in life and in 
business. 
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17) Answer D: 

An incidence rate of injuries and illnesses may be computed from the ^ 
following formula: 

T -A +r> + #ofIncidentsx 200,000 
Incident Rate = --^- 

Total hours worked 

The 200,000 hours in the formula represents the equivalent of 100 
employees working 40 hours per week, 50 weeks per year, and provides 
the standard base for the incidence rates. You can use the same formula 
to compute incidence rates for: 

• Injuiy and illness cases with days away from work 

• Injury and Illness cases with job transfer or restriction 

• Injury and illness cases with days away from work, or job transfer or 
restriction, or both (DART) 

• Other recordable injury and illness cases 

• Injury-only cases 

• Illness-only cases 

"Hours worked" should not include any nonwork time, even though paid, 
such as vacation, sick leave, holidays, etc. If actual hours worked are not 
available for employees paid on commission, by salary, or by the mile, 
etc., hours worked may be estimated on the basis of scheduled hours or 8 
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hours per workday. 

Vehicle accidents are generally measured per million miles, whereas injury 
rates are figured per 200,000 work hours or 100 workers working one year. 


Fleet Incident Rate - 


# of Incidents x 1,000,000 
Miles Driven 


Fleet Incident Rate 


# of Incidents x 1,600,000 
Kilometers Driven 


18) Answer B: 

Accountability for safety performance in the superior performing 
companies is clearly established with line management at every level. 
Safety performance is one of the elements scored in the overall 
performance measurement system. Favorable or unfavorable results 
influence salaries, bonuses, and promotion potential. One of the principal 
indicators of management commitment to safety is the inclusion of safety 
performance in the performance review system. Management 
commitment to safety is questionable if the accountability system does 
not include safety performance measures that impact financially and on 
the promotion potential of those responsible for results. (Swartz, 2000) 


19) Answer C: 

The concept of situational leadership is leaders changing and adjusting 
their style to fit the situation and the people involved. Situational 
leadership is a well-established model built around the concept that each 
situation requires the application of a combination of two possible 
behavior dimensions-task or directive behavior and relationship or 
supportive behavior. In each case, a leader has to determine which 
combination is required by the situation and then correctly apply the 
appropriate behavior to properly manage the situation. They use four 
situations to describe the fundamentals of their model: 

« Situation 1 (SI): High task, low relationship leader assumes telling role 

• Situation 2 (S2): High task, high relationship leader assumes selling role 

• Situation 3 (S3): High relationship, low task leader assumes participating role 

• Situation 4 (S4): Low relationship, low task leader assumes delegating role 
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In an SI situation, subordinates are usually new to a task and do not know 
how to do it. At this stage they don't know what they don't know. They need 
to be told what the task is and how to do it. They don't necessarily need a 
close relationship with the leader. In an S2 situation, workers are thought to 
be developing some competence, and now at least they know what they don't 
know. Because of this, they begin to develop more of an interest but still 
must rely on the leader for guidance, so the need for a closer relationship is 
there. Developing workers want to know what the leader knows. In an S3 
situation, workers have developed confidence and competence. They can 
handle the situation or task without input (task direction is not necessary); 
however, it is, figuratively speaking, the first time on their own, so they 
would like input and feedback about their performance and need a close (or 
high) relationship with the leader. In S4 situations, workers are fully 
developed and know how to handle the situation or perform the task without 
input and do not need feedback. Task-direction need and relationship with 
the leader are both low. A leader must be able to constantly assess this very 
dynamic process and correctly determine in which of these four categories 
workers or situations are. (Haight. 2012). 


20) Answer A; 

Making a safety culture successful is a real challenge for which the safety 
professional will need to invest time and energy. A culture is the way a 
group of people ordinarily behave, a common practice, like a culture of 
wearing casual clothes or dresses and suits. A safety culture means, in 
simplest terms, the common and generally accepted way people behave in 
the workplace, as it relates to safe behavior. The culture is a group’s feeling 
that everyone has to cooperate for safety, and that everyone in the group will 
try to behave in a way that protects the safety of each other. If the workers 
believe in safety for themselves and others and then they act like safety 
matters in their everyday work, that is a workplace that has an active “safety 
culture.” (Hagan, Montgomery, O’Reilly 2009) 
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Domain 3: Risk Management 


Knowledge of: 

1. Analysis required to support risk management options 

2. Behavior modification techniques 

3. Hazard analysis methods 

4. The costs and benefits of risk analysis 

5. The risk assessment process 


Skill to: 

1. Apply risk-based decision-making tools for prioritizing risk management options 

2. Calculate metrics for organizational risk 

3. Conduct job safety analyses and task analyses 

4. Explain risk management options and concepts to decision makers, stakeholders, and the public 



Key CSP Blueprint Themes 


Domam 3: Risk Management 

• Eyjdence-based risk assessment practices {ISO 
31001) 

~ OuaOtatlve and Quantitative hazard analysis and 
risk assessment methods 

- FTA, FMEA, What-if, checklist, HAZOP, JSA, 
Observations, Behavior based safety 

• Prioritized risk-based decision making 

- Risk matrixes, risk scores, business acumen 

• Effectively communicating risk management 
options to decision^ makers and stakeholders 
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Domain 3 Quiz 1 Questions 

1) A company decides to reflect the worker’s compensation losses in terms 
of profits. The profit margin is 2.5% on each unit sold. What is the gross 
sales volume needed to offset $90,000 of worker’s compensation costs? 

A) $ 600,000 

B) $ 3,000,000 

C) $ 3,600,000 

D) $30,000,000 

2) A steel manufacturing plant has a $ 1,400,000 payroll that suffers 
workers' compensation losses of $97,000. The experience modification 
factor for this plant is 1.6 and the manual premium is $88,000. Wliat is 
the loss ratio for this manufacturing firm? 

A) 98% 

B) 38% 

C) 59% 

D) 69% 

3) Accepted probabilistic risk assessment methodology used for assessing 

workplace system failures is called_analysis. 

A) Environmental. 

B) Fault tree. 

C) Job safety. 

D) Safety and health. 
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4) The Loss Ratio is defined as: 

Losses 

Loss Ratio =-- 

(E}(,per lenoe Mooiiier x 100) 

Losses 

Loss Ratio - ,-t —=—— r—r 

jg^ (100,000 X Expeneiice Modification) 

. __ Losses _ 

(Manual Premium x Experience Modification) 


Loss Ratio “ ^ 

D) Pi'enmina 


5) In conducting a safety and health audit, a CSP asks for workers 
compensation cost data and finds the location's experience modification 
rate to be 0.55. The rating for this location's safety and health 
performance based upon this value is 

A) Good. 

B) Average. 

C) Cost neutral. 

D) Poor. ^ 

6) Software analysts can predict software errors using selected statistical 
models. The following information estimates error rates versus project 
development phases of a system. 


ERROR RATE VERSUS PROJECT DEVELOPMENT PHASES 

Phase 

Errors/100 Object Instructions 


Validation/Acceptance 

0.597 

Integration 

0.899 

Operational Demo 

0.234 

Pre-Op Exercise 

0.433 


Based on this information, the mean error rate is: 

A) One error rate in 100 instructions. 

B) One error rate in 200 instructions. 

C) One error rate in 400 instructions. 

D) One error rate in 800 instructions. 
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7) Accident costs and probability for the past year are reflected in the 
following table, Wlial is Lhc expected value of accident costs';^ 


Accident 

Costs 

Probability 

0 

0.1 

$5,000 

0.5 

$10,000 

0.3 

$15,000 

0.4 


A) $6,000 

B) $11,500 

C) $9,000 

D) $0 

8) An industiy had 38 serious incidents including one fatality in the past 15 
years. Four incidents involved forklifts. Determine the probability that 
the next serious accident will involve a forklift. 

A) 13%. 

B) A determination is not possible. 

C) 8%. 

D) 10.5%. 

9) Which of the following scenarios has the higher annual financial risk? 

Scenario A: Minor employee injuries occur about twice per month and 
cost the company about $3,500 in lost work productivity and $2,500 in 
medical and insurance compensation per incident. 

Scenario B: Catastrophic incidents occur about once every 30 years and 
cost the company about $1,200,000 in lost work productivity and 
equipment damage, along with $2,500,000 in legal fees and other 
compensation. 

A) Scenario A has the higher risk. 

B) Scenario B has the higher risk. 

C) Scenarios A and B both have the same approximate risk. 

D) Risk value for these scenarios show a frequency ratio of 1:2. 
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10) A company has a process that uses a highly toxic chemical. An Industrial 
Hygienist has proposed installation of gas detectors as a safety measure. 
The cost benefit ratio is defined as the cost in dollars associated with cost 
of each fatality reduced by instalimg the detectors. Calculate the cost 
reduction per fatality if the detector is installed. 


Detector installation cost 

$200,000 

Pro jected fatalities if not installed 

0.05 

Pro jected fatalities if installed 

0.025 


A) $ 1,000,000/fatality. 

B) $4,000,000/fatality. 

C) $ 12,000,000/fatality. 

D) $8,000,000/fataIity. 
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Domain 3 Quiz 1 Answers 

1) Answer C: 


$3,600,000 in gross sales at a 2.5% pruriL margin is required offset $90,000 
in worker’s compensation losses. 

90,000 ^ .025 = 3,600,000 


2) Answer D: 


Loss ratio = 


losses 

E- Mod X Manual Premium 


97,000 

1.6x88,000 


Lr =0.6889 
3) Answer B: | 

Fault tree analysis is a eommonly used method for assessing system 
reliability. It starts with a top-level fault and works down, identifying the 
events that make that top event occur and using component probabilities 
to calculate ultimate probability the event may occur. A system is 
analyzed in the context of its work environment and actual operation to 
find all credible ways in which the system can fail. 


4) Answer C; 


Loss Ratio = 


__ Losses _ 

(Manual Premium x Experience Modification) 


5) Answer A: 

The experience modification is developed from the location's 
inj ury/illness frequency and severity rate and the industry rate. If the 
plant had the same experience as industry as a whole, the experience 
modification rate would be 1. Since this plant had an experience 
modification rate of 0.55, it would be considered very good. 
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6) Answer B: 


Errors per 100 instructions Instructions 

0.597 100 

0.899 100 

0.234 100 

0.433 100 

2.163 400 


If you have 2.163 errors per 400 instructions, then you have 
approximately 1 error per 200 instructions. 

7) Answer B: 


Risk can be expressed as the frequency of an event multiplied by the 
consequence of the event. Usually, consequence is expressed in units of 
monetary value used as a comparison of financial risk across different areas. 
The expected value of accident costs is the sum of the costs times the 
probability of each occurrence. 


Accident Cost 


Probability 

Expected Losses 

0 

X 

0.1 

$ 0 

$5,000 

X 

0.5 

$ 2,500 

$10,000 

X 

0.3 

$ 3,000 

$15,000 

X 

0.4 

$ 6,000 

$11,500 


8) Answer D: 

Probability is the number of fork truck accidents divided by the number of 
total accidents. 

P = —= 0.105 = 10.5% 

38 
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9) Answer A: 

Calculate the cost of Minor incidents per year. 

$3500 indirect + $2500 direct = $6000/Minor incident 

$6000 X 24 incidents/year = $ 144,000/year 

Annual risk exposure for minor incidents is $144,000 annually. 

Calculate the cost of Major Incidents per year. 

$1.2M indirect + $2.5M direct = $3,700,000/Catastrophic incident 
$3,700,000/30 years = $123,333/year. 

Annual risk exposure for the catastrophic incident is $123,33 3/year. 

Minor incidents represent a great annual financial risk. These are essentially 
equivalent; however, Scenario A is a slightly higher risk. Risk can be 
expressed as the frequency of an event multiplied by the consequence of the 
event. Usually, consequence is expressed in units of monetaiy value used as 
a comparison of financial risk across different areas. 

10) Answer D: 

The difference between the risk reductions is .05 -1.025 for a net benefit of 
0.025. To calculate cost to benefit ratio, divide cost by net benefit. 

$200,000 -f- 0.025 = $8,000,000 
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Domain 3 Quiz 2 Questions 


1) Catastrophe insurance is a low-probability, high-cost insurance against 
events that are generally excluded from standard hazard insurance. These 
policies for insurers are most closely related to 

A) General liability. 

B) Business interruption. 

C) Reinsurance. 

D) Disaster liability. 

2) The following are all criteria for evaluating cost-benefit analysis except 

A) The cost-benefit ratio. 

B) Gross benefits. 

C) Rate of return. 

D) Payback period. 


3) Any action which reduces losses incurred, by definition, is 

A) Loss control. 

B) Loss transfer. 

C) Risk management. 

D) Loss reduction. 


4) Which of the following is most important for conducting a successful 
hazard and operability (HAZOP) study? 

A) Numerous labor and management representatives knowledgeable 
of safety procedures. 

B) A study director familiar with the process being considered. 

C) A conversant process safety engineer familiar with process safety 
regulations. 

D) Multiple subject matter experts knowledgeable about the process 
being studied. 
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5) A business has decided to implement a behavior-based safety program. 
What is the first step a safety professional needs to initiate in the 
process? 


A) Establish the data collection process. 

B) Develop the questions to be asked during the collection process. 

C) Decide how to codify the data once it is collected. 

D) Define the subsequent use of the data. 


6) A systematic process for calculating and comparing benefits and costs of 
a project, decision or abatement actions is known as: 

A) Cost Analysis. 

B) Risk Management. 

C) Cost Benefit Analysis. 

D) Prime Cost Assessment. 


7) What is the tenn for the ratio of risk exposure to venture or project cost? 

A) Expenditure ratio. 

B) Loss/profit ratio. 

C) Risk exposure ratio. 

D) Threat ratio. 

8) The stages in the risk analysis and management of a project include all 
the following except? 

A) Identification. 

B) Estimation. 

C) Response. 

D) Intervention. 

9) Risk assessment should be carried out by a(an): 

A) Supervisor. 

B) Enforcement officer. 

C) Competent person. 

D) Safety representative. 


Copyright©2018 SPAN*''* International Training, LLC 


153 

















^ CSP Exam Study Workbook Volume I 

10) A method used to reduce risk is known as a: 

A) Hazard. 

B) Control measure. 

C) Hazard report. 

I)) Safety aual)^si<? 

11) An example of a human factor that could result in an accident is: 

A) High noise levels. 

B) A dusty workplace. 

C) Inexperience. 

D) Poor lighting. 

12) Risk assessment must be carried out in: 

A) All workplaces. 

B) Some workplaces. 

C) Only large workplaces. 

D) Only high-risk workplaces. 

13) Which analysis method most commonly applies deductive reasoning? 

A) Failure Mode and Effect Analysis (FMEA). 

B) Fault Tree Analysis (FTA). 

C) Preliminary Hazard Analysis (PHA). 

D) Operational Hazard Analysis (OHA). 

14) Which is the best definition of hazard? 

A) A condition, set of circumstances, or inherent property that can 
cause injury, illness, or death. 

B) An event in which a work-related injury or illness or fatality 
occurred or could have occurred. 

C) A set of interrelated elements that establish and support 
occupational safety and health objectives. 

D) An estimate of the combination of the likelihood of an occurrence 
of a hazardous event or exposure, and the severity of the injury. 


Copynght©20l8 SPAN*’’'* International Training, LLC 


154 








CSP Exam Study Workbook Volume I 

15) Risk is defined as a combination of: 

A) Frequency of episodes of an adverse event and probability of 
occurrence of the adverse event. 

R) Probability that an adverse event will occur and consequences of 
the adverse event. 

C) Frobability that a hazardous condition exists and consequences of 
the hazard. 

D) Exposure and consequences to a hazard. 

16) Which of the following is the most likely next step after completing a 
risk assessment associated with machining tools? 

A) Probability of occurrence. 

B) Severity of harm. 

C) Cost benefit ratio of risk reduction options. 

D) Exposure to hazard. 

17) Which is considered a direct cost when defining hidden costs of an 
accident? 

A) Time lost from work by injured. 

B) Time lost by fellow workers. 

C) Payment and benefits for lost time. 

D) Loss of production. 

18) A semi-quantitative method of risk assessment characterized by the 
blended use of qualitative process hazard analysis and quantitative risk 
analysis methods is a(n): 

A) Hazard Operability Study. 

B) Layer of Protection Analysis. 

C) Failure Modes Effects Analysis. 

D) What-If/Checklist Study. 

19) Which is an unlikely loss reduction strategy? 

A) Providing a CPR/first aid certified individual on every work team. 

B) Installing a modernized fire suppression system. 

C) Doing emergency planning (what if) scenarios. 

D) Storing back up files at an offsite location. 
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20) What is the primary function of a loss control system? 


A) Assess risk, establish effective risk control measures, and 
elimination of risk. 

B) Establish effective risk control measures for hazardous conditions, 
establish effective control measures, elimination of risk. 

C) Identify hazardous conditions, assess their risks, and establish 
effective risk control measures. 

D) Assure compliance with applicable regulatory requirements and 
eliminate residual risk. 
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Domain 3 Quiz 2 Answers 
1) Aii&wci C. 


Insurance protects businesses and residences against natural disasters 
such as earthquakes, floods and hurricanes, and against man-made 
disasters such as terrorist attacks. These low-probability, high-cost 
events are generally excluded from standard hazard insurance policies, 
and so catastrophe insurance is required. 


Catastrophe insurance is different from other types of insurance in that 
it is difficult to estimate the total potential cost of an insured loss and a 
catastrophic event results in an extremely large number of claims being 
filed at the same time. This makes it difficult for catastrophe insurance 
issuers to effectively manage risk. Reinsurance and retrocession are used 
along with catastrophe insurance to manage catastrophe risk. 

Reinsurance (insurance for insurers) for catastrophic losses allows the 
insurance industry the ability to absorb the multibillion dollar losses 
caused by natural and man-made disasters such as hurricanes, 
earthquakes and tenrorist attacks because losses are spread among 
thousands of companies including catastrophe reinsurers who operate on 
a global basis. Insurers' ability and willingness to sell insurance 
fluctuates with the availability and cost of catastrophe reinsurance. 

Retrocession is the practice of one reinsurance company essentially 
insuring another reinsurance company by accepting business that the 
other company had agreed to underwrite. When one reinsurance 
company has other reinsurance companies partially underwrite some of 
its reinsurance risk, it essentially diversifies its risk portfolio and limits 
its potential losses because of a catastrophe. 


2) Answer B: 

The criteria for evaluating cost and benefits are: 

• the cost-benefit ratio 

• net benefits, benefits minus cost 

• rate of return 

• payback period 

Not all costs and benefits can be converted to quantitative terms, some 
may only be expressed in qualitative terms. This can be the most 
difficult part of the formula. 
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A major objective of applying cost-benefit analysis to safety is to provide 
a systemic analytical approach to dealing with complex issues of cost and 
benefit, assessing Irade-oH's in hazard control methods. 


Additionally, benefit-cost analysis is a tool to help management prioritize 
corrective actions. Though formal risk analysis identifies actions to 
reduce risk, a financial analysis is essential so managers have the 
information to make judgments on how to spend money and expend 
efforts needed to reduce the identified risks by implementing comective 
actions. 


3) Answer D: 

Loss reduction means any action which reduces the losses incurred. 

The reduction may be by decrease of the physical destruction (as by 
reducing the amount of material burned or the number of persons injured) 
or by reducing the operational loss from a given amount of destruction 
(as having standby equipment or more effective medical care for the 
injured). It includes the concepts of loss prevention and control as well 
as the concept of risk avoidance—^the refusal* to accept a given risk. 
Planning actions are not generally considered part of loss reduction. The 
four steps required in an effective loss control program are problem 
identification, selection of corrective measures, implementation and 
feedback and control. 

4) Answer D: 

As referenced in by the Center for Chemical Process Safety Guidelines 
for Hazard Evaluation Procedures, 2nd Edition, subject matter experts 
familiar with the process and sections of the process being studied are 
essential. A process hazard analysis leader familiar with the analytical 
method is important, but it is not essential for the study leader to be 
personally familiar with the actual process being studied. 

5) Answer D: 

The first step you must always take when collecting data is to determine 
the use of the data and restrict it to only that use. 
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6) Answer C: 

Cost benefit analysis is a generic process of evaluating competing courses of 
action by examining the dollar costs of certain abatement actions versus the 
dollar value of benefits received. 

7) Answer C: 

Risk exposure ratio is the ratio of the risk exposure to the project cost. 

8) Answer D: 

There are five stages in risk analysis and management: identification, 
estimation, evaluation, response and monitoring. 

Identification techniques include individual consultation and group 
discussion. Individual consultations are one-on-one meetings are arranged 
as a preliminary exercise to initially identify the risks. This process involves 
key participants in the project in question. The purpose of this stage is to 
allow the interviewee to contemplate what he/she thinks are the main risks 
attached to either, the project as a whole, or as individual stages of the 
project or both. As the participants are from different disciplines, their 
Viewpoints about the project are influenced by the specialized nature of their 
field. Group discussion is a process by which potential sources of risk are 
identified with a clear set of rules and a timetable. This technique should be 
carried out with the project team. One person should be the coordinator who 
chairs the meetings. The discussion process should have two distinct stages, 
a creative stage and an assessment stage. The creative stage permits any one 
member of the team, one at a time, to ‘throw’ in potential risks or sources of 
risk. Individual team members are not restricted to their own knowledge 
domain and outlandish ideas are encouraged. The assessment stage then 
follows. Estimation includes interviewing and brain-storming with personal 
and coiporate experience. The analysis, and/or estimation, stage is more 
extensive in nature than in the identification stage. Ail the ideas are 
analyzed individually, and a final draft of the risks is assembled. The idea of 
the analysis stage is to categorize or rank the risks by using the one-on-one 
situation in interviewing, or the group discussions from brain-storming. 
Therefore, the result from this stage is to prioritize the risks so as to know 
which of them are to be forwarded to the quantitative analysis. At this point, 
this threshold level or cut-off point must also be decided. The notion being 
the risks below this level, and thus those not to be analyzed quantitatively, 
are covered by project contingent reserves. The ones above would not be, 
hence requiring further analysis. 
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Personal and Corporate experience. If there are employees with experience, 
then this property should be utilized. Experience enables the main risks in a 
project to be identified. Obviously, one looks at the more senior officers to 
excel in this department. However, there is always a chance that certain 
risks never encountered before are overlooked. If the project is not 
equivalent to a previous project, then the policies of the company, or 
engineering judgment decides on a contingency percentage, f actors of 
safety are used extensively in the construction industry and is based on this 
method. 

Response strategies include: 

Risk Avoidance 

• Avoiding risk can be as simple as a contractor not placing a bid or 
even the owner not proceeding with project funding. Other ways are: 
tendering at a very high bid, placing conditions on the bid and not 
bidding on the high-risk portion of the contract. 

Risk Transfer 

• Risk transfer can take two basic forms: 

• The property or activity responsible for the risk may be transferred, 
e.g. hire a subcontractor to work on a hazardous process, and 

• The property or activity may be retained, but the financial risk 
transferred, e.g. insurance or client takes the costs of risk by contract 

Risk Retention 

• This is the method of responding to risks by the body who controls 
them. The risks, foreseen or unforeseen, are controlled and financed 
by the company or contractor that is fulfilling the terms of contract. 
There are two retention methods, active and passive. Active retention, 
sometimes referred to as self-insurance, is a deliberate management 
strategy after a conscious evaluation of the possible losses and costs 
of alternative ways of handling risks. Passive retention, on the other 
hand, (sometimes called non-insurance) occurs through neglect, 
ignorance or absence of decision, e.g. a risk has not been identified 
and responding to the consequences of that risk must be borne by the 
contractor performing the work. 

Risk Reduction 

• Loss prevention is one of the ways of risk reduction. Loss prevention 
can be classified into four basic categories: 

• Preconditions for a loss, i.e. faults in the premises, e.g. badly insulated 
wire, 

• Prevention of loss; devices designed to prevent preconditions for loss, 
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e.g. cut-off switches 

• Early discovery of loss producing events, e.g. sprinkler system 
® Limitation of loss, e.g. fire doors, compartmentalization. 

9) Answer C: 

The term "Competent Person" is used in many OSHA standards and 
documents. An OSHA "competent person" is defined as "one who is capable 
of identifying existing and predictable hazards in the surroundings or 
working conditions which are unsanitary, hazardous, or dangerous to 
employees, and who has authorization to take prompt corrective measures to 
eliminate them" 29 CFR 1926.32(f). By way of training and/or experience, a 
competent person is knowledgeable of applicable standards, can identify 
workplace hazards relating to the specific operation, and has the authority to 
correct them. Some standards add additional specific requirements which 
must be met by the competent person. Another definition is a person with 
the appropriate combination of skill, knowledge, qualifications and 
experience should conduct the risk assessment. 

10) Answer B: ^ 

Risk management is the identification, assessment, and prioritization of 
risks (defined in ISO 31000 as the effect of uncertainty on objectives) 
followed by coordinated and economical application of resources to 
minimize, monitor, and control the probability and/or impact of unfoitunate 
events or to maximize the realization of opportunities. Once risks have been 
identified and assessed, all techniques to manage the risk fall into one or 
more of these control measures: 

• Avoidance (eliminate, withdraw from or not become involved) 

• Reduction (optimize - mitigate) 

• Sharing (transfer — outsource or insure) 

• Retention (accept and budget) 

Ideal use of these strategies may not be possible. Some of them may involve 
trade-offs that are not acceptable to the organization or person making the 
risk management decisions. 
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11) Answer C: 


Not understanding properly how something works or an error in diagnosis or 
planning can be due to inexperience. By increasing the knowledge and 
experience of employees will result in greater competence reduce accidents. 


12) Answer A: 

According to ANSI/ASSE/ISO 31000 (Z69Q.2-2Q\\) Risk Management 
Principles and Guidelines organizations of all types and sizes face internal 
and external factors and influences that make it uncertain whether and when 
they will achieve their objectives. The effect this uncertainty has on an 
organization's objectives is “risk”. All activities of an organization involve 
risk. Organizations manage risk by identifying it, analyzing it and then 
evaluating whether the risk should be modified by risk treatment in order to 
satisfy their risk criteria. Throughout this process, they communicate and 
consult with stakeholders and monitor and review the risk and the controls 
that are modifying the risk to ensure that no further risk treatment is 
required. This standard describes this systematic and logical process in 
detail. 


13) Answer B: 

Deductive analysis involves reasoning from the general to the specific. Of 
the choices listed only Fault Tree Analysis involves this technique. 

14) Answer A: 

Hazard: A condition, set of circumstances, or inherent property that can 
cause injury, illness, or death. 

Incident: An event in which a work-related injury or illness or fatality 
occurred or could have occurred 

Occupational Health and Safety Management System (OHSMS): A set 
of interrelated elements that establish and support occupational safety and 
health objectives. 

Risk: An estimate of the combination of the likelihood of an occurrence of a 
hazardous event or exposure, and the severity of the injury. 
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15) Answer B: 


Risk is defined as the probability that a substance or situation will produce 
harm under specified conditions. Risk is a combination of two factors; 1) 
the probability that an adverse event will occur and 2) the consequences of 
the adverse event. Risk encompasses impacts on public health and 
environment, and arises from exposure and hazard. Risk does not exist if 
exposure to a harmful substance or situation does not or will not occur. 
Hazard is determined by whether a substance or situation has the potential to 
cause harmful effects. Risk is the probability of a specific outcome, 
generally adverse, given a set of conditions. 


16) Answer C: 

Risk assessment was introduced and specifically addressed by the American 
National Standards Institute in ANSI B1 l.TR3:2000 entitled Risk 
assessment and risk reduction-A guide to estimate, evaluate, and reduce 
risks associated with machine tools. The ANSI B11.TR3 explored three 
major premises of risks: 

• probability of occurrence—^very likely, likely, unlikely, or remote 

• severity of harm—catastrophic, serious, moderate, or minor 

• exposure to hazard—frequency and duration, extent of exposure, or 
number of people exposed 

ANSI B11 .TR3 explains that zero risk does not exist and is therefore 
unattainable. Some amount of residual risk remains even after the 
application of machine safeguarding. Cost benefit is not part of a Risk 
Assessment. The common primary objective in both ANSI B11 .TR3 and 
ANSI B11-2008 is that reasonably foreseeable hazards must be identified 
and dealt with. 

Both standards contain scoring/rating systems to establish various risk 
reduction categories. The European Machinery Standard EN1050 (now ISO 
14121) follows the same general format and addresses risk assessment in the 
same manner. However, it utilizes terms and phrases which are common to 
European standards. 
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17) Answer C: 


The direct costs are medical and compensation. The indirect or hidden costs 
are: time lost from work by the injured, loss in earning power, economic loss 
to the injured family, lost time by fellow workers, loss of efficiency due to 
break-up of crew, lost time by supervision, cost of breaking in a new worker, 
damage to tools and equipment, time damaged equipment is out of service, 
spoiled work, loss of production, spoilage, failure to fill orders, overhead 
costs and miscellaneous. 


18) Answer B: 

Layer of Protection Analysis (LOPA) is a useful tool often used to assess the 
risk of major accidents. It is most commonly used within the process 
industries however the general approach is applicable for any type of risk 
assessment. LOPA is a semi-quantitative method meaning that an ‘order of 
magnitude’ approximation approach is used to derive frequency estimates, 
and therefore risk, for event consequences. The estimates of risk are limited 
to the single event being studied and will deal only with credible worst-case 
consequences of the event. As a risk assessment tool, LOPA fits in between 
simplified qualitative techniques (such as simple risk matrix) and complete 
quantitative assessment (QRA). LOPA would be a good choice as a risk 
assessment approach where a higher degree of risk quantification is required 
due to the potential severity of the consequences, but where there is no need 
for a full quantitative assessment. The time and cost to complete a LOPA is 
greater than a simplified qualitative analysis but far less than QRA. LOPA 
also provides very clear linkages between causes, controls and outcomes, 
considers the effectiveness of individual controls and can be used to 
demonstrate that the controls are adequate using simple risk criteria. These 
are key requirements of any major hazards safety case so the benefit of this 
tool for major hazard risk assessment is obvious. The scenario risk 
determined through the LOPA may also be plotted onto the company risk 
matrix which helps to communicate the results to employees who are already 
familiar with the risk matrix. A key aspect of the LOPA methodology 
involves identifying the ‘preventative’ controls which prevent the hazai-d 
leading to an accident (the ‘loss of control’ event) and the ‘mitigating’ 
controls which help to reduce the magnitude or severity of an incident once 
it has occurred. These are referred to as the ‘layers of protection’. The 
layers of protection are identified explicitly and assigned probabilities of 
fiihiie based on estijiialcs of cffcclivcncss and rcliabilily. The esliinated 
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initiating event frequency'’ and contj-ol fhilnra pmhnhilitip? may then be 
combined to generate the frequency estimates for accident outcomes. These 
frequency estimates may then be compared to “target” risk criteria and 
plotted onto a risk matrix if desired. 
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According to “Layers of Protection Analysis: Simplified Process Risk 
Assessment,” Center for Chemical Process Safety, American Institute of 
Chemical Engineers (2001), layers of protection analysis (LOPA) is a 
powerful analytical tool for assessing the adequacy of protection layers used 
to mitigate process risk. LOPA builds upon well-known process hazards 
analysis techniques, applying semi-quantitative measures to the evaluation 
of the frequency of potential incidents and the probability of failure of the 
protection layers. Beginning with an identified accident scenario, LOPA 
uses simplifying rules to evaluate initiating event frequency, independent 
layers of protection, and consequences to provide an order-of-magnitude 
estimate of risk. LOPA has also proven an excellent approach for 
determining the safety integrity level necessary for an instrumented safety 
system, an approach endorsed in instrument standards, such as ISA S84 and 
lEC 61511. 
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19) Answer D: 


Storing back up files at an offsite location would be considered loss 
prevention and not loss reduction. Other examples of loss prevention 
strategies are replacing physical guards on saws, installing GFCIs or 
performing HAZCOM training. An example of loss reduction would be to 
equip and train a fire brigade. 

Loss reduction has several approaches. Risk management control 
procedures emphasize safety management. The human approach believes 
the safety attitudes of individuals determine the safety precautions they take. 
The engineering approach places emphasis on physical features of the 
workplace as a potential cause of injuries. Another approach is reducing 
operational loss from a given amount of destruction (e.g. by having stand-by 
equipment or more effective medical care for the injured). 


20) Answer C: 

As described in Assurance Technologies, a loss control system must be able 
to identify the hazardous conditions as well as understand the real risks 
I associated with those hazardous conditions. A loss control system is 
incomplete if it solely identifies hazardous conditions and does not act to 
understand the risks. Therefore, the actions taken are relative to the risks 
associated with the hazardous conditions. 
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Domain 3 Quiz 3 Questions 

1) According to current machine tools risk evaluation models, the most 
important concept of “zero risk” is: 

A) /,ero risk is achiovahle givpn the correct task analygis was 
performed. 

B) Zero risk does not virtually exist. 

C) Zero risk can occur with the appropriate safety customs. 

D) Zero risk is the definitive goat of any safety program. 




2) The risk remaining after preventive measures have been taken is called 

A) Acceptable risk. 

B) Allowable risk. 

C) Unacceptable risk. 

D) Residual risk. 


3) 


4) 


A study method that requires a multidisciplinary team, guided by an 
experienced leader and uses specific guide words (such as “no”, 
“increase”, “decrease”, “reverse”) that are systematically applied to 
parameters (e.g., temperature, pressure, flow) to identify, the 
consequences of deviations (e.g., reduced flow) from design intent for 
various processes and operations is called a(n)? 

A) FTA. 

B) ETA. 

C) HAZOP. 

D) FMEA. 

In a business or industrial setting, there are powerful reasons to focus on 
behavior before attitudes. These include all the following except 

A) A change in behavior can influence a change in attitude. 

B) A change in behavior does not influence a change in attitude. 

C) Behavior can be measured and therefore managed. 

D) Attitudes present measurement challenges. 
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5) A manager responsible for the safety and health function in a company 
has access to all cost data relevant to insurance, medical, wages and 
operations. How is the total cost of an incident detennined? 


A) Merge insurance costs for medical and compensation paid to 
claimant. 

B) Sum the insured and non-insured costs. 

C) Ascertain direct costs and multiply by a factor of ten. 

D) Establish direct cost and then add 50%. 

6) Basic principles of loss control include all the following except 


A) "An unsafe act, an unsafe condition, and an accident are all 
symptomatic of something flawed in the management system." 

B) Certain sets of circumstances that will produce severe injuries can 
be predicted. These circumstances can be identified and 
controlled." 

C) "The key to effective line safety performance is management 
procedures that attach accountability." 

D) "Safety must be managed as a separate company function apart 
from the normal pjanning processes to assure management's 
commitment to safety and make it unmistakably evident to 
employees." 


7) Reinforcement of desired behaviors is best accomplished by 

A) Cash incentives. 

B) Negative reinforcement at the work shift end. 

C) Positive reinforcement as soon as possible. 

D) It is not required as employees will change their behaviors only if 
they aspire to do so. 


8) Which of the following has the greatest impact or influences on 
behavior? 

A) Activators. 

B) Consequences. 

C) Discipline. 

D) Feedback. 
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9) Safety professionals demonstrate business acumen skills by incorporating 
the concept of cost effectiveness when advising management for risk- 
based decision making. Which is a risk management principle applied 
when defining acceptable risk levels for machinery hazards? 

A) As low as reasonably achievable (ALARA). 

B) As low as reasonably practical (ALARP). 

C) Best Available Control Teclmology (BACT). 

D) Maximum Achievable Control Technology (MACT). 

10) Safety professionals sometimes incorrectly use the terms risk and hazard 
interchangeably. Risk is best defined as: 

A) Conditions of things. 

B) Actions or inactions of people. 

C) A measure of the probability and severity of adverse effects. 

D) Any workplace condition that can result in injury, death, or 
property damage. 

11) Which is a financial method for reducing the cost of losses in an 
organization? 

A) Risk transfer. 

B) Risk projection. 

C) Financial risk management. 

D) Hierarchy of loss controls. 

12) Failure Modes and Effects Analysis (FMEA) is a: 

A) Top down system safety technique. 

B) Bottom up system safety technique. 

C) Fault Tree system safety technique. 

D) Response management safety technique. 
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13) When presenting justifications for capital budget expenditures to decision 
makers, safety professionals frequently use cost-benefit analysis. A cost 
benefit analysis requires that; 


A) Project costs and benefits can be reasonably estimated in advance. 

B) Business units bearing the costs must be the same as those earning 
the benefits. 

C) Projects must be based on a minimal 10-ycar useful life. 

D) Financial professionals must approve and validate every 
assumption. 


14) In behavior-based safety programs, Antecedent-Behavior-Consequence 
Analysis is often used to evaluate safety performance. In terms of 
consequences, the most powerful influencers are: 

A) Soon, uncertain, and negative. 

B) Latent, uncertain, and positive. 

C) Soon, certain, and positive. 

D) Latent, certain, and negative. 

I 

15) A company operates a fleet of remote estimators working alone traveling 
between several job sites. Can a behavior-based safety (BBS) system be 
implemented for individual drivers? 

A) Yes, by using a self-observation protocol. 

B) Yes, by following each driver and recording their behaviors. 

C) No, BBS is designed for peer to peer observation. 

D) No, BBS only works for fixed locations with large groups of 
employees. 
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Domain 3 Quiz 3 Answers 


1) Answer B: 

According to international standards on Machine tool safety such as ANSI 
B11 series and EN1050 (now ISO 14121), Zero Risk does not practically 
exist. The goal is to reduce risk to a tolerable level, then fully 
communicating any residual risk to the user. Hazards and their effects can 
best be identified by analyzing tasks and can be classified by the worst 
credible injury that may occur from a hazardous event. 


The Risk is determined by estimating the severity of the hazard - and the 
probability of occurrence of a hazardous event 

• Hazards and their effects can best be identified by analyzing tasks. 

• Hazards can be classified by the worst credible injury that may occur 
from a hazardous event. 

• Risk is determined by estimating the severity of the hazard - and the 
probability of occurrence of a hazardous event. 


2) Answpr D: 

In ANSI ZIO, risk is defined as an estimate of the combination of the 
likelihood of an occurrence of a hazardous event or exposure(s), and 
the severity of injury or illness that may be caused by the even or 
exposures. According to ANSI/ASSE/ISO Guide 73 (Z690.1-2011) 
Vocabulary for Risk Management, risk is simply the effect of 
uncertainty on objectives. Risk tolerance is an organizations 
readiness to bear the risk after risk treatment in order to achieve its 
objectives. Risk acceptance is an informed decision to take a 
particular risk. Acceptable risk is a residual risk level achieved after risk 
reduction measures have been applied. It is a risk level that is accepted for a 
given task (hazardous situation) or hazard. The terms “acceptable risk”; 
“retained risk” and “tolerable risk” are considered to be synonymous. 
Residual risk is defined as the risk remaining after preventive measures 
have been taken. No matter how effective the preventive actions, residual 
risk will always be present if a facility or operation continues to exist. 
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3) Answer C: 


This is the description of a hazard and operability study, commonly called a 
HAZOP study. When conducting a HAZOP, subject matter experts familiar 
with the process being studied arc essential. A process hazard analysis 
leader familiar with the analytical method is important, but it is not essential 
for the study leader to be familiar with the process being studied. 


4) Answer B: 


According to “The Behavior Based Safety Process”, a change in behavior 
does lead to a change in attitude. 

5) Answer B: 

Incident costs include both those that are insured and those that are not 
insured. The insured include medical and compensation costs paid to the 
claimant by the insurance company. The noninsured include time lost by 
others who observed or rendered assistance at the time of the incident, time 
lost to investigate the incident, time required to train a replacement, cost for 
damaged materials, etc. 


6) Answer D: 

According to Peterson's Techniques of Safety Management, only answers A, 
B, and C ai'e representative of basic principles of loss control. 


7) Answer C: 

Most experts agree that the two things needed for reinforcement of desired 
behaviors are to provide positive reinforcement and to keep reinforcement 
close in time to a specified behavior for a stronger effect. Some experts say 
to effect long term changes for minor infractions, a negative reinforcement 
may be utilized without overreacting. 

When discussing the “carrot and stick” management philosophy, some 
experts believe that the stick is no longer available, and the carrot is 
becoming less of an incentive. 
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8) Answer B: 



According to E. Scott Geller, The Psychology of Safety, all four answers 
have'an impact on behavior, but consequences, in general, have the most 
impact. Discipline and feedback can be considered types of consequences, 
but there are others to be considered including positive reinforcement and 
reward. Activators are signals preceding behavior. 


9) Answer B: 

As Low As Reasonably Practicable (ALARP) and promotes a management 
review, the intent of which is to achieve acceptable risk levels. 

As Low As Reasonably Achievable (ALARA). According to NRC, ALARA 
means making every reasonable effort to maintain exposures to ionizing 
radiation as far below the dose limits as practical. 

Best Available Control Technology (BACT). This level of control is 
required for new criteria pollutant sources in attainment areas. BACT is 
typically defined in the permitting process and can vary from state to state. 
Its use is determined through consideration of several factors including 
energy and environmental impacts as well as economics. 

Maximum Achievable Control Technc^logy (MACT). The EPA 1990 
CAAA changed the regulation of air toxics from substance-specific, health- 
based standards to industry-specific, technology-based requirements. Major 
hazardous air pollutants (HAP) sources must use MACT to reduce their 
emissions. 

10) Answer C: 

A hazard is defined as a condition, set of circumstances, or inherent property 
that can cause injury, illness, or death. Risk is an estimation of the 
combination of the likelihood of an occurrence of a hazardous event or 
exposure(s), and the severity of injury or illness that may be caused by the 
event or exposures. Risk assessment is a process(s) used to evaluate the 
level of risk associated with hazards and system issues. A risk assessment 
matrix provides a qualitative method to categorize combinations of 
indicators for occurrence probability and severity outcome, thus establishing 
risk levels. A matrix provides an effective visual tool and helps in 
communication with decision makers when deciding on the actions to be 
taken to reduce the risk. Risk assessment matrices can also be used to 
compare and prioritize risks, and to effectively allocate mitigation resources 
(ANS1/ASSEZ1()-20I?.) 
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Risk Assessment Matrix 


Severity and Consequences 


Likelihood of 
Occurrence or exposure 
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toGH... ■ 

Ct^TASTROpHIC: 

. Death of •perifiaaent';- :■, 

; tdt^; disability ' 4 ..' 

HI(3H 

PROB^LE/ ; 

Likely to pdciir several % 

times■ ■’f r- ^v'; 


y- SERIOUS- ' 

f -m 

'. high.; 

y '- y.HlU.H - ; 

OCCASiONAL: ^ 

- Likely ;to occur sometime^ 


7 MEDIUM 

SERfOUS , 

■' '7,f ‘ HIGH 

.REMOTE: ‘ ,, v. 

Not Likely to Occuj'; 

LOW 

MEDIUM 

■ ‘^TEDIUM « 

„ Serious 

% ./k'- 

IMPROBABLE: 

Very Ujilikelyto occur .; ■ 

LOW 

LOW 

LOW 

' . MEDIUM- 


Risk Level: 

LOW: Risk acceptable or tolerable, remedial action discretionary. 

MEDIUM: Take remedial action at appropriate time. 

SERIOUS: High priority remedial action. 

HIGH: Operation not permissible. 

'Fhese definitions are provided for illustration purposes and each organization must define these terms as 
applicable to their process. 


11) Answer A: 

Several control techniques available are for treating loss exposures. The two 
categories for reducing the costs of accidents in an organization: prevention 
(loss control) and financial (cost reduction). Loss control techniques include 
engineering, administrative controls and personal protective equipment to 
deal with losses. Engineering controls include building a ventilation system 
to reduce explosive vapor levels, whereas administrative controls might limit 
exposures to toxic materials. Issuing personal protective equipment (PPE) 
such as respirators is the last line of defense against hazards in the workplace 
A company might try to avoid the loss altogether. Organizations can reduce 
exposure by substitution. Instead of mixing methylene chloride as a solvent 
ingredient in a commercial aerosol product a company could substitute a 
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“safer” solvent to reduce the likelihood of a worker being exposed. Risk 
transfer assigns the liability to another party, rather than run the risk of loss 
itself. If methylene chloride mixing could not be accomplished safely in the 
plant, the company may choose to have the product shipped to a contractor 
who would mix the ingredient. If the contractor’s workers are overcome by 
vapors from the solvent mixing, then the contractor would typically hold the 
liability. Another form of risk transfer is insurance. Insurance is designed to 
permit the company to shift the financial consequences of the risk to an 
insurance company. By paying the insurance company’s premiums, the 
organization can expect specified benefits in the event of loss. With large 
numbers of insureds, insurance companies can more accurately estimate its 
own losses. Organizations may retain their loss exposures without dealing 
with them. This may be a result of ignorance or choice. Organizations that 
retain their own exposures may ignore them, or attempt to reduce them or 
they may, in fact, self-insure. Ignoring the risks may make the owners more 
confident, but dealing with the risks will make them more prepared for loss. 
Self-insurance is simply no insurance; the company retains the loss 
exposure. It should only be undertaken by companies with the financial 
resources necessary to absorb potential losses. (Friend & Kohn, 2007) 


12) Answer B: 

Failure mode and effects analysis (FMEA)—also "failure modes," plural, 
in many publications—was one of the first highly structured, systematic 
techniques for failure analysis. A FMEA is often the first step of a system 
reliability study. It involves reviewing as many components, assemblies, 
and subsystems as possible to identify failure modes, and their causes and 
effects. For each component, the failure modes and their resulting effects 
on the rest of the system are recorded in a specific FMEA worksheet. 
There ai'e numerous variations of such worksheets. A FMEA can be a 
qualitative analysis, but may be put on a quantitative basis when 
mathematical failure rate models are combined with a statistical failure 
mode ratio database. Sometimes FMEA is extended to FMECA (Failure 
mode, effects, and criticality analysis) to indicate that criticality analysis 
is performed too. FMEA is an inductive reasoning (forward logic) single 
point of failure analysis and is a core task in reliability engineering, 
safety engineering and quality engineering. Quality engineering is 
especially concerned with the "Process" (Manufacturing and Assembly) 
type of FMEA. 
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A successful FMEA activity helps to identify potential failure modes 
based on experience with similar products and processes or based on 
common physics ot tailure logic. It is widely used m development and 
manufacturing industries in various phases of the product life cycle. 
Effects analysis refers to studying the consequences of those failures on 
different system levels. Functional analyses are needed as an input to 
detenuine correct failure modes, at all system levels, both for functional 
FMEA or Piece-Part (hardware) FMEA. An FMEA is used to structure 
Mitigation for Risk reduction based on either failure (mode) effect 
severity reduction or based on lowering the probability of failure or both. 
The FMEA is in principle a full inductive (forward logic) analysis, 
however the failure probability can only be estimated or reduced by 
understanding the failure mechanism. Ideally this probability shall be 
lowered to "impossible to occur" by eliminating the (root) causes. It is 
therefore important to include in the FMEA an appropriate depth of 
information on the causes of failure (deductive analysis) 


13) Answer A: 

Costs need to be expressed in terms that are useful. Expressing costs in the 
right terms can help people understand the importance of safety and its 
contribution to company profit. Although each level may have a preferred 
way of expressing cost data, it can help first-line supervisors and workers 
understand the importance of safety, and if expressions of cost are 
understood by workers, they are certainly understandable by managers. A 
popular way to justify business expenditures is by comparing the cost of 
some expenditure with the benefit achieved in financial terms. In cost- 
benefit analysis, the dollar values of all benefits and costs connected with 
program alternatives are estimated and then compared. Not all cost and 
benefits can be converted to quantitative terms; some may be expressed only 
qualitatively. A final decision applies both to quantitative and qualitative 
factors. (Brauer, 2006) 

14) Answer C: 

This is an essential tool of safety management for discovering and 
addressing the root causes of accidents. Applied behavior analysis helps the 
organization to assess the factors that are really driving its safety efforts. 
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ABC analysis involves the following principles: 

* Both antecedents and consequences influence behavior, 

• Consequences influence behavior powerfully and directly, and 
« Antecedents (activators, triggers) influence behavior indirectly, 

primarily serving to predict consequences. 

- The highest level of performance you can expect from the people 
you supervise is determined by the minimum standards you have 
established and maintained. 

- Actions influence performance: Remember that silence (failure to 
act) is consent. 

This non-punitive approach characterizes the discussions and interviews with 
workers, developing a list of triggers or antecedents of the at-risk behavior. 
ABC Analysis has three fundamental steps: 

1. Analyze the At-risk Behavior 

2. Analyze the Safe Behavior 

3. Draft the Action Plan 


When a facility’s safety effort is not working it is the consequences in favor of 
safe behavior are weaker than the consequences in favor of at-risk behavior. 
There are three features that determine which consequences are stronger than 
others. The strongest behavioral consequences that are “soon, certain, and 
positive”. 

• Timing. A consequence that follows soon after a behavior influences 
behavior more effectively than consequences that occurs later. Again, 
silence is consent, thus failing to correct the unsafe act or at-risk 
behavior gives employees the indication that their behavior is 
acceptable and the behavior goes uncorrected. This may set 
precedence for continued at risk behaviors. In an effective safety 
program, the at-risk behavior is identified and corrected immediately 
and effectively through immediate resolution of the antecedents. 
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• Consistency. A consequence that is certain to follow a behavior 
influences behavior more powerfully than an unpredictable or 
uncertain consequence. Failure to respond to each at risk behavior or 
failure to consistently reinforce the standard of performance will send 
mixed signals to employees. Prompt, consistent, and persistent 
corrective action is required. In any safely cultural change 
implementation, it is essential that all members of the team be 
informed of the consequence for at risk behavior, and that supervision 
enforces the rules. This lays the groundwork for predictable 
consequence. 


• Significance. A positive consequence influences behavior more 
powerfully than a negative consequence. Punitive verses resolution: 
Resolution comes in the form of discussion, investigation of the 
behavior, in search of the underlying causes or antecedents that may 
have given the employee the misguided perception that has created the 
at-risk behavior. By talking with the employee and altering the 
perception, we have educated the employee without punitive action 
and have gained by-in for safe behavior, 
i 

Many safety programs are oriented toward penalties and punishments, rather 
like the traffic citation for speeding. The usual effect is not to change 
behavior, but rather to teach people not to get caught. Negative 
consequences are less powerful in their impact on worker behavior than 
positive consequences are. (Krause, 1997) 


15) Answer A: 

Behavior-based safety systems (BBS) typically use peer-to-peer observation 
methods to assess and measure conformance with behavior expectations. 
However, a self-observation protocol can be developed and implemented. It 
is important that the self-observed are involved in program design and 
development for successful implementation and buy in to how the data will 
be used. The primary goal for any safety program is to cultivate safer 
workers. Safer workers are a result of behavior change, in that workers 
recognize unsafe or at-risk behaviors for what they are and then perform or 
do things to reduce or eliminate the at-risk behavior. 
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Domain 4: Advanced Safety Concepts 



Kjnowledge of: 

1. Administrative controls (e.g., job rotation, chemical substitution) 

2. Chemical process safety management (e.g., pressure relief systems, 
chemical compatibility, management of change, materials of construction, 
process flow diagrams) 

3. Common workplace hazards (e.g., electrical, falls, conflned spaces, 
lockout/tagout, working around water, caught in, struck by, excavation, 
welding, hot work, cold and heat stress, combustibles, laser, and others) 

4. Engineering controls (e.g., ventilation, guarding, isolation) 

5. Facility life safety features (e.g., public space safety, floor loading, 
occupancy loads) 

6. Fleet safety principles (e.g., driver and equipment safety, maintenance, 
surveillance equipment) 

7. Hazardous materials management (e.g., labels, storage, and handling) 

8. Insurance/risk transfer principles 

9. Multi-employer worksite issues (e.g., contractors, temporary or seasonal 
employees) 

1 0. Personal protective equipment 

11 .Principles of safety through design or inherently safer designs (e.g., 
designing out hazards during design phase) 

12.Sources of information on hazards and risk management options (e.g., 
subject matter experts, relevant best practices, published literature, SDS) 

13. The safety design criteria for consumer and industrial products (e.g., UL, 
NFPA, NIOSH) 

14. Tools and equipment safety (e.g., hand tools, ladders, grinders, cranes and 
other mobile equipment, robotics) 

15. Unique workplace hazards (e.g., nanoparticles, combustible dust) 


Skill to: 

1. Calibrate, use, and maintain data logging, monitoring, and measurement 
equipment 

2. Identify relevant labels, signs, and warnings 

3. Interpret plans, specifications, technical drawings, and process flow 
diagrams 
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Key CSP Blueprint Themes 


Domain 4: Advanced Safety Concepts 

• Evidence-based practice 

• Situational analysis, hazard/rfsk recognition, 
evaluation, control 

• Loss control. Loss prevention, Loss reduction 

• Applied hierarchy of controls 


* Risk transfer 

* Safety through design 

* Elements of chemicat process safety management 

* Subject matter expertise and where to find it 
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Domain 4 Quiz 1 Questions 

1) The major benefit of a data logger with industrial hygiene monitoring 
devices is to: 

A) Manually records data. 

B) Codes the data so it can’t be read without the code 

C) Digitize data for future use and analysis. 

D) This does not need to be monitored. 

2) Hazardous waste profiles from several chemical processes to include 
non-potable water, lithium metal, acetone and halogenated hydrocarbons. 
What is the greatest concern for a waste site worker segregating waste 
streams into 55 gal drums? 

A) Mixing lithium metal and non-potable water. 

B) Mixing lithium metal and acetone. 

C) Mixing spent acetone and non-potable water. 

D) Mixing halogenated hydrocarbons and acetone. 

3) Stack sampling for particulate aerosols is done in an isokinetic manner 
to: 

A) Avoid size discrimination of collected particles. 

B) Minimize particle deposition in sampling tube. 

C) Collect respirable size particles only. 

D) Collect samples suitable for direct analysis. 

4) The principle of wet collectors’ type ventilation system air filters is to get 
the dust into direct contact with a liquid. Which wet collector systems 
uses high velocity air and water fed through to throat resulting in a 
pressure drop of from 10 to 15 in. wg? 

A) Spray chamber. 

B) Packed tower. 

C) Wet centrifugal. 

D) Venturi type. 
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5) Multiplexing is an information technology best described as: 


A) The mixture of signals for amplified bandwidth. 

B) The broadcast of small condensed packets of information. 

C) A method of decreasing bandwidth and signal to sound ratio. 

D) The transmission of multiple signals on a single path. 

6) In product development, manufacture and use, which phase is most 
important to ensure a safe product is provided to the consumer? 

A) Design. 

B) Testing. 

C) Production. 

D) Maintenance. 


7) When conducting a preliminary hazard evaluation for a new process, 
which question is least appropriate during this phase of analysis? 

A) What are the raw materials? 

B) What intermediate products are formed in the process? 

C) What by-products may be released? 

D) When should you provide PPE? I 

8) During an incident investigation, chain-of-custody evidence collection 
protocols is least likely to include: 

A) Procedures for restocking medical supplies. 

B) Evidence tracking procedures. 

C) Documentation of evidence possession. 

D) Methods for collecting and preserving evidence. 

9) What does a CE marking on an electrical product for sale 
indicate? 

A) The product is a certified electrical device. 

B) The product is a listed on the European Union certified equipment 
list. 

C) The product can be exported from the European Union to the 
United States or Canada. 

D) The product conforms to European Union health, safety, and 
environmental protection standards. 
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10) A piece of office equipment is labeled with the mark shown in the 
exhibit. This mark indicates: 



A) A specific piece of equipment and model number has been LlStfO 
tested and certified that it meets Underwriters Laboratories 
published standards for product safety. 

B) I'he product manufacturer has determined that this line of products 
is safe for intended use. 

C) The product is listed in the Universal Library for patents. 

D) A statement that the product is certified to operate for a minimum 
number of hours before failure. 


11) UN 1 Al/ is the code for a steel, closed-head drum, meaning the: 

A) Drum contents are hazardous and must be listed on 
shipping paper. 

B) Drums can be shipped internationally. 

C) Packaging conforms to performance requirements for shipment. 

D) Packaging was produced by the United Nations. 

12) Safety Data Sheets (SDS) for chemicals in the work area shall be readily 
accessible to workers in a reasonable amount of time. The most effective 
way to maintain updated SDSs for the entire facility is to: 

A) Distribute all facility SDSs to each worker by email and place 
printed copies in each work area. 

B) Maintain a master printed copy of all SDSs in the safety office and 
make available on request. 

C) Provide an external hard drive in each work area with copies of all 
the facility SDSs. 

D) Integrate an automated electronic SDS updates from suppliers with 
cloud-based searchable databases synced with worker smart 
phones. 
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13) A facility is installing a new machine as pai't of their operations. The 
new equipment consists of two rollers rotating inward, creating a pinch 
point. The best option for protecting operators from this hazard is: 


A) Installation of a fixed guard with interlocks. 

13) Proper training to safely bypass a removable guard. 

C) Use of distance to prevent worker exposure. 

D) Install pull-back hand restraints. 


14) Insulated enclosures are often used in noise control and designed 

primarily to; 

A) Eliminate the source from generating sound pressure levels. 

B) Reduce noise level at the point of sound wave generation. 

C) Reduce noise exposure with sound pressure level absorbing 
materials. 

D) Amplify sound pressure levels between source and the barrier. 


15) 


16) 


A_consists of all equipment used to keep an 

employee from reaching a fall point, such as the edge of an elevated 
working surface. 


A) Fall restraint system. 

B) Fall protection system. 

C) Fall arrest system. 

D) Safety net system. 


Wliicli of the following are the GHS signal words that indicate the 
relative degree of a hazard’s severity? 


A) Danger, Warning. 

B) Caution, Danger. 

C) Hazardous, Dangerous. 

D) Warning, Caution. 
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17) The primary hazards associated with pyrophoric liquids and solids are 
classified as: 

A) Physical hazards. 

B) Health hazards. 

C) Hazards not otherwise classified (HNOC). 

D) Mechanical asphjoriants. 

18) All Safety Data Sheets are comprised of: 

A) 10 sections. 

B) 12 sections. 

C) 14 sections. 

D) 16 sections. 

19) The pictogram represents which hazard? 

A) Pyrophorics and explosives. 

B) Narcotic effects. 

C) Reproductive toxicity. 

D) Acute toxicity and narcotic effects. 

20) The first action to be considered in the hierarchy of control is: 

A) Training of workers based on job hazard analysis. 

B) Prevention by risk avoidance through hazard elimination. 

C) Issue personal protective equipment for risk reduction. 

D) Hazardous substitution through risk transfer. 
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Domain 4 Quiz 1 Answers 

1) Answer C; 

A data logger is an electronic instrument used to take measurements from 
sensors and store those measurements for future use. Some common 
measurements include temperature, pressure, current, velocity, strain, 
displacement and other physical phenomena. 

A data logger works with sensors to convert physical phenomena and stimuli 
into electronic signals such as voltage or current. These electronic signals 
are then converted or digitized into binary data. The binary data is then 
easily analyzed by software and stored on a PC hard drive or on other 
storage media such as memory cards. 

The ability to take sensor measurements and store the data for future use is, 
by definition, a characteristic of a data logger. However, a data-logging 
application rarely requires only data acquisition and storage. Inevitably, you 
need the ability to analyze and present the data to determine results and 
make decisions based on the logged data. 

2) Answer A: 

The consequences of mixing incompatible chemicals together are potentially 
severe from a health and safety perspective. From a disposal perspective, 
mixing of wastes can be costly. Mixed wastes can result in the need for 
sequential treatment using different technologies at different facilities. It is 
unlikely that random mixing of different waste materials together will 
reduce the toxicity of the mixture. Lithium metal is water reactive and 
should not be mixed. 

3) Answer A: 

Isokinetic or "equal velocity" sampling occurs when the velocity at the 
sampling probe tip is equal to the gas stream velocity. If the velocities are 
substantially different (non-isokinetic), it can cause size-selective 
segregation of particulate matter entering the probe. When the stack/stream 
velocity is lower than the probe velocity, larger particles are not able to turn 
with the gas flow into the probe nozzle leading to underestimation of the 
mass concentration. Likewise, when the stream velocity is greater than the 
probe velocity, exaggerated readings of concentration are produced. 
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4) Answer D: 


As the name implies the Venturi-type is the correct answer. The questions 
on the CSP examinations about the various wet collector systems are usually 
not this friendly and require you to understand the difference between at 
least seven types of wet collectors’ systems commonly employed in industry 
today. We suggest a good review of this subject m the National Safety 
Council's Fundamentals of Industrial Hygiene. One of the oldest methods of 
spray cleaning is spray chambers which result in a pressure drop of about 

2.5 to 6 in. wg. Packed towers are used by the chemical industry for gas 
absorption and sometimes for toxic dusts. They have a pressure drop of only 

1.5 to 3.5 in. wg. Wet centrifugals use a combination of centrifugal force 
and water contact to capture dust particles. Pressure drop is in the area of 2.5 
to 6 in. wg. Another type of wet collector is the Orifice type that has a 
pressure drop from 1 to 20 in wg. 


5) Answer D: 

Multiplexing is defined as the transmission of multiple signals over a single 
transmission path (e.g.: data and voice at the same time). There are two 
primary types of multiplexing, frequency division and time division. 

Frequency division multiplexing is achieved by dividing the chamiel 
bandwidth into bands and allocating a band to each system, requiring the use 
of the channel for the transmission of its’ signals. This allows multiple 
signals at the same time. 

In a Time Division Multiplex system, the information is discrete in time, 
therefore, transmission scheme can provide rest periods between 
transmissions. This form of multiplexing provides a simpler and .cheaper 
form of multiplexing than frequency division multiplexing, however it only 
accesses one device at a time. 


6) Answer A: 

According to Willie Hammer in '''‘Product Safety Management and 
Engineering^ management responsibilities throughout the process is the 
most important, however during the design phase, the designers are the most 
important in producing a safe product. 
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7) Answer D: 

According to the “Fundamentals of Industrial Hygiene” the initial hazard 
recognition process, includes the following are questions; what are the raw 
materials? what is produced?; what intermediate products are formed in the 
process?; what by-products may be released?; what are the usual cleaning or 
maintenance procedures at the end of the day, end of a run or changeover to 
another product?; and what hazardous waste is produced and how is it 
disposed of? 

8) Answer A; 

As a link in the Chain of Custody, that is a person with a duty to preserve 
and protect evidence or someone with a vested interest in the outcome of the 
accident investigation, it is essential that from the moment the event occurs 
you identify, track and log movement of your evidence. An example of 
Chain of Custody would be taking photos, printing photos, making notes 
describing the angles that the photo was taken, lighting, date/time, and any 
other information that could be helpful later in the process. 


9) Answer D: 

This is a European marking that states the electrical equipment shall be 
safely constructed in accordance with principles generally accepted within 
the member States as constituting good engineering practice in relation to 
safety matters. It shall be designed and constructed to ensure that it is safe 
when connected to the electrical supply system by providing a level of 
protection against electric shock. This relies on a combination of insulation 
and the protective earthing conductor contained within the electrical supply 
system or which achieves that level of protection by other means. In 
conformity with the principal elements of the safety objectives for electrical 
equipment. Like the UL and FM listing in the United States, the CE 
marking is used on many types or products offered for sale in the European 
Union and indicates that that the product conforms to established safety and 
health standards though in the European Union. The implication is that 
these standards are government-adopted. 
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10) Answer A: 

The Underwriters Laboratoty (UL) Mark on a product means that UL has 
tested and evaluated representative samples of that product and determined 
that they meet UL requirements. There are many types of UL Marks, each 
with its own specific meaning. The only way to determine if a product has 
been certified by UL is to look for the UL Mark on the product itself In a 
few instances, the UL Mark may be present only on the packaging of a 
product. The UL Listing Mark is one of the most common UL Marks. If a 
product carries this Mark, it means UL found that representative product 
samples met UL's safety requirements. These requirements are primarily 
based on UL's own published standards for safety. This type of Mark is seen 
commonly on appliances and computer equipment, furnaces and heaters, 
fuses, electrical panel boards, smoke and carbon monoxide alaims, fire 
extinguishers and sprinkler systems, personal flotation devices, bullet 
resistant glass, and thousands of other products. 

11) Answer C: 

The Research and Special Program Administration (RSPA) published final 
rule HM-181. In this rule, RSPA adopted a performance-oriented approach 
to construction of non-bulk and intermediate-bulk hazardous materials 
packaging. These changes were based on the United Nations (UN) 
Recommendations on Transport of Dangerous Goods and harmonized US 
and International standards for the transportation of hazardous materials. 

Each manufacturer must mark eveiy packaging that meets UN standards 
with markings specified in §49 CFR 178.503. The identification codes must 
be durable and legible. Identification marks will be placed in a location on 
the packaging to be readily visible. 

All certified hazardous materials packaging’s must bear the United Nations 
symbol. 

The letters UN may be applied in place of the symbol. Identification codes 
must be printed or embossed on packaging in association with the UN 
Symbol. The packaging identification code designates 

o type of packaging 

o material of construction and, when appropriate 

o categoiy of packaging 
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12) Answer D: 


The most effective means described is to integrate an automated electronic 
SDS update service from suppliers with cloud-based searchable databases 
synced with worker smart phones. All updates are available to all work 
areas as soon as they are posted. 


13) Answer A: 

If the pinch point in question does not require frequent access for 
maintenance or cleaning, the best answer is a permanent fixed guard that 
makes removal difficult designed with interlocks to deenergize equipment if 
the guard is opened. 


14) Answer C: 


According to the NSC Fundamentals of industrial Hygiene, generally, an 
enclosure is placed around a noise source to prevent noise from getting 
outside. Enclosures are normally lined with sound-absoiption material to 
decrease internal sound pressure buildup. Another option is to enclose the 
worker, such as sound proof booths that prevent noise from getting inside. 

I 

15) Answer A: 

The best selection is A because the definition of a fall restraint system 
consists of the equipment used to keep an employee from reaching a fall 
point, such as the edge of a roof or the edge of an elevated working surface. 
The most commonly utilized fall restraint system is a standard guardrail. A 
tie off system that "restrains" the employee from falling off an elevated 
working surface is another type of fall restraint. 

Fal 1 protection systems consist of; 

• Guardrail Systems 

• Safety Net Systems 

• Personal Fall Arrest Systems 

• Positioning Device Systems 

• Warning Line Systems 

• Controlled Access Zones 

• Safety Monitoring Systems 

• Covers 

• Protection from Falling Objects 

• Fall Protection Plan (limited) 
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Personal Fall Arrest Systems must include 4 elements referred to as ABCD's 
of Fall Arrest: 

• A - Anchorage - a fixed structure or structural adaptation, often 
including an anchorage connector, to which other components of PFAS 
are rigged. 

- R . Ri w.ly Wciir - a full body hamooo worn by worker. 

• C - Connector - a subsystem component connecting harness to 
anchorage - such as a lanyard. 

• D - Deceleration Device - a subsystem component designed to dissipate 
forces associated with a fall arrest event. 


16) Answer A: 

The signal word indicates the relative degree of severity a hazard. The only 
two signal words used in GHS are 

• "Danger" for more severe hazards. 

• "Warning" for less severe hazards. 

Signal words are standardized and assigned to hazard categories within 
endpoints. Some lower level hazard categories do not use signal words. 
Only one signal word corresponding to the class of the most severe hazard 
should be used on a label. The GHS hazard pictograms, signal word and 
hazard statements should be located together on the label. The actual label 
format or layout is not specified in GHS. National authorities may choose to 
specify where information should appear on the label or allow supplier 
discretion. 


Labels for a ha^rdous ^ntafn: 


• Name, Address and Telephone Number 

* Product Identifier 

• Signal Word 

* Hazard Statement(s) 

♦ Precautionary Statement(s) 

• Pictogram(s) 


There will only be one signal word on the label no matter how many hazards 
a chemical may have. If one of the hazards warrants a “Danger” signal word 
and another warrants the signal word “Warning,” then only “Danger” should 
appear on the label. 
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17) Answer A: 


According to the Hazard Commonication Standard, OSHA 1910.1200 (2012) 
Mandatory Appendix B, Physical Criteria, pyrophoric liquid means a liquid 
which, even in small quantities, is liable to ignite within five minutes after 
contact with air. 


A pyrophoric liquid shall be classified in a single category for this class using 
test N.3 in Part HI, sub-section 33.3.1.5 of the UN ST/SG/AC.IO 
(incorporated by reference; See §1910.6), in accordance with Table B.9.1. 


TABLE B.9.1—CRITERIA FOR PYROPHORIC LIQUIDS 


Category 

Criteria 

1 

The liquid ignites within 5 min when added to an inert carrier and exposed 
to air, or it ignites or chars a filter paper on contact with air within 5 min. 


The classification procedure for pyrophoric liquids need not be applied when 
experience in production or handling shows that the chemical does not ignite 
spontaneously on coming into contact with air at normal temperatures (i.e., the 
substance is known to be stable at room temper|ature for prolonged periods of 
time (days)). 

Pyrophoric solid means a solid which, even in small quantities, is liable to ignite 
within five minutes after coining into contact with air. 

A pyrophoric solid shall be classified in a single category for this class using test 
N.2 in Part III, sub-section 33.3.1.4 of the UN ST/SG/AC.IO (incorporated by 
reference; see §1910.6), in accordance with Table B.10.1 


TABLE B. 


0.1—CRITERIA FOR PYROPHORIC SOLIDS 


Category 

Criteria 

1 

The solid ignites within 5 min of coming into contact with air. 
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Answer D: 



Tlie SDS will incliicle at least the following section numbers and headings and 
assoeiated information within eaeh heading, in the order listed: 

• Section 1 Identification includes product identifier, manufactuiei ui 
distributor name, address, phone number, emergency phone number, 
recommended use, and restrictions on use 

• Section 2 Hazard(s) identification—includes all hazards regarding the 
chemical and required label elements 

® Section 3 Composition/Information on ingredients—includes information 
on chemical ingredients and trade secret claims 

• Section 4 First-aid measures—includes important acute or delayed 
symptoms or effects and required treatment 

• Section 5 Fire-fighting measures—lists suitable extinguishing techniques, 
equipment, and chemical hazards from fire 

• Section 6 Accidental release measures—lists emergency procedures, 
protective equipment, and proper methods of containment and cleanup 

• Section 7 Handling and storage—lists precautions for safe handling and 
storage, including incompatibilities 

^ Section 8 Exposure controIs/Personal protection—lists OSHA’s 
permissible exposure limits, threshold limit values (TLVs), appropriate 
engineering controls, and personal protective equipment (PPE) 

® Section 9 Physical and chemical properties—lists the chemical’s 
characteristics 

• Section 10 Stability and reactivity—lists chemical stability and possibility 
of hazardous reactions 

• Section 11 Toxicological information—includes routes of exposure, related 
symptoms, acute and chronic effects, and numerical measures of toxicity 

• Section 12 Ecological information* 

• Section 13 Disposal considerations* 

• Section 14 Transportation information* 

• Section 15 Regulatory information* 

• Section 16 Other information—includes date of preparation or last revision 

*Notation concerning Sections 12 to 15: OSHA will not enforce information 
requirements in Sections 12 to 15; however, the SDS must include at least the 
heading names for those sections. 
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19) Answer D: 


It is used on a chemical label for substances that represent the following 
hazards: 

• IrritanMrritates the skin or eyes 

• Skin sensitizer- an allergic response following skin contact 

• Acute toxicity— a smgle short-term exposure may be fatal or cause organ 


damage 

• Narcotic effects such as drowsiness, lack of coordination, and dizziness 

♦ Respiratory tract irritation _ 


GHS Pictograms and Hazard Classes 




■ Oxidizers 

■ Flammables 

■ Self Reactives 

■ Pyrophorics 

■ Self-Heating 

■ Emits Flammable Gas 

■ Organic Peroxides 

■ Explosives 

■ Self Reactives 

■ Organic Peroxides 




■ Acute toxicity (severe) 

■ Corrosives 

■ Gases Under Pressure 




■ Carcinogen 

■ Respiratory Sensitizer 

■ Reproductive Toxicity 

■ T arget Organ T oxici ty 

■ Mutagenicity 

■ Aspiration Toxicity 

■ Environmental Toxicity 

■ Irritant 

■ Dermal Sensitizer 

■ Acute toxicity (harmful) 

■ Narcotic Effects 

■ Respiratoiy Tract 

■ Irritation 
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20) Answer B: 

Risks are reduced to an acceptable level through the application of the 
hierarchy of controls. A hierarchy of controls provides a systematic way of 
thinking, considering steps in a ranked and sequential order, to choose the 
most effective means of eluninating or reducing hazards and their associated 
risks. Acknowledging that premise that risk reduction measures should be 
considered and taken in a prescribed order represents an important step in 
the evolution of the practice of safety. These methods are to be applied when 
new facilities, equipment and processes are acquired; when existing 
facilities, equipment and processes are altered; and when incidents are 
investigated. 

In applying a hierarchy of controls, the desired outcome of actions taken is 
to achieve an acceptable risk level. Acceptable risk is that risk for which the 
probability of a hazards-related incident or exposure occurring and the 
severity of harm or damage that could result are as low as reasonably 
practicable and tolerable in the situation being considered. That definition 
requires several factors be taken into consideration: 

• avoiding, eliminating or reducing the probability of a hazards-related 
incident or exposure occjurring 

• reducing the severity of harm or damage that may result if an incident or 
exposure occurs 

• the feasibility and effectiveness of risk-reduction measures to be taken, 
and their costs, in relation to the amount of risk reduction to .be achieved. 

Six Levels of Action 

Decision makers should understand that with respect to the six levels of action 
shown in the following hierarchy of controls the methods described in the first, 
second and third action levels are more effective because they: 

• are preventive actions that eliminate/reduce risk by design, substitution 
and engineering measures; 

• rely the least on the performance of personnel; 

• are less likely defeated or bypassed by supervisors or workers. 
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Actions described in the fourth, fifth and sixth levels are contingent actions and 
rely greatly on the performance of personnel for their effectiveness. The 
following hierarchy of controls is considered state-of-the-art, and it is 
compatible with the hierarchy in ANSI/ASSE Z10-2012: 


1. Eliminate or reduce risks in the design and redesign processes. 

2. Reduce risks by substituting less hazardous methods or materials. 

3. Incorporate safety devices. 

4. Provide warning systems 

5. Apply administrative controls (e.g., work methods, training, work 
scheduling). 

6. Provide PPE. 


The following are prioritized from Most effective to Least effective, (adapted 
from ANSI-Zl 0.2012) 


COlfCROLS; 

v":,; examples::' ■ 

1. Elimination 

Design to eliminate hazards: 

falls, HAZMAT, confined spaces, materials handling, tools and 
machinery, etc 

2. Substitution 

Substitute for less hazardous materials and equipment, reduce 
energy, etc. 

3. Engineering 
Controls 

Incorporate safety trough design such as: Ventilation systems, 
enclosures, guarding, interlocks, lift tables, conveyors, etc. 

4. Warnings 

Strategically place signs, alarms, enunciators, labels, etc. 

5. Administrative 

Controls 

Standard Operating Procedures (SOPs) such as: Conduct JSAs, job 
rotation, inspections, training, mentoring, etc. 

6. Personal 

Protective 

Equipment 

PPE assessments may result in the use of: safety glasses, goggles, 
face shields, fall protection, protective footwear, gloves, 
respirators, chemical suits, etc. 
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Domain 4 Quiz 2 Questions 


1) Large metal facility measures 900 feet by 300 feet with warehousing 
operations and general offices occupying 90 workers. A risk assessment 
indicates that the building contents are highly unlikely to explode, not 
hazardous materials, and will readily burn when exposed to fire, emitting 
volumes of smoke. What is the likely hazard classification for this 
facility? 

A) Low hazard. 

B) Ordinary hazard. 

C) High hazard. 

D) Extra high hazard. 


2) The incorporation of hazard analysis and risk assessment methods early 
in design and redesign processes and taking appropriate actions so risks 
of injury or damage are at an acceptable level is termed; 

A) Severity. 

B) deterrence through design. 

C) Safety through design. | 

D) Hierarchy of controls. 


3) A Confined space is large enough and so configured that an employee 
can bodily enter and perform assigned work; not designed for continuous 
employee occupancy; and: 

A) Has an hazardous atmosphere that impairs self-rescue. 

B) Has only one way in and one way out. 

C) Has limited or restricted means for entry or exit. 

D) Has an internal configuration that creates a trap. 

4) In a confined space operation, it is required to control hazardous 
chemicals in a section of piping system, how best to control this hazard? 

A) Blanking and blinding. 

B) Inerting the space. 

C) Confined space permit. 

D) Double block and bleed. 
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A) FIa,™ab,I,ty, oxygen, toxic. 

Toxic, oxygen, flammability 

S toxicity. 

) xygen, toxics, flammability. 

can cause eye inMy'^ZtZnktfyVso ''“‘'“‘i™ 

environment? ^ associated with which work 

A) Dark room for photography. 

Cl “ laboratoiy. 

Foundry operations. 

F)) X-ray technician. 

V The signal word "DANGER " nr. r. ^ 

Str—™ 

A) Death or severe personal injuiy. 

C) Del; Xle pipers^ P™P«'V damage, 

severe personal e property damage, extensive product damfge and 

eath. loss of livelihood, and property damage. 

The primaoi function of a wanting sign is; 

g£='JS=”t;:5jr 

D) CSu J^-ards. 

y trom regulatory citations and lawsuits. 

Proof testing is defined as: 

B) A logic tree Sgredl ti® in sllonlf™ 

or an equivatont entity™ v“ ify cmlf a'"® 

^ construction and workmanship of a 
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10) New construction work is being conducted on an interior room on a high 
floor of a building. The ceiling, floor, east and west walls are 
constructed. The North South walls are tarped, and a kerosene heating 
unit is in the space. What is the best action? 


A) Rotate work crew in and out. 

B) Monitor the atmosphere. 

C) Remove the heating fuel. 

D) Supply Fresh air flow. 


11) A company is setting up a laboratory to do experimental work for their 
electroplating division. One workstation involves use of perchloric acid. 
Management plans on purchasing a local exhaust hood for this station 
and ask a CSP for recommendations on hood specifications. Which 
recommendation should not be included? 

A) Hood and duct material must be non-reactive, acid resistant and 
relatively impervious. 

B) Hood and duct should be designed for easy cleaning and built-in 
wash down facilities. 

C) Construction should allow for easy visual inspection. 

D) Utility controls should be inside the hood. 


12) Which statement best characterizes the implication of substituting the 
term "design to achieve minimum risk" with the term "design to achieve 
acceptable risk"? 

A) The two terms are synonymous. 

B) Designing to achieve acceptable risk is appropriate only when 
designing to achieve minimum risk is shown to be unachievable. 

C) Designing to achieve minimum risk may require spending much 
more money to reduce the risk of a certain event far below what 
would be an acceptable risk level. 

D) Designing to achieve minimum risk is what safety and health 
professionals should solely advocate since they must have no 
opinion on what constitutes acceptable risk. 
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13) LASER is an acronym for 


A) Luminance Absorption of Stimulated Emitted Radioactivity. 

B) Light Amplification by Stimulated Emission of Radiation. 

C) Light Adsorption by Special Electromagnetic Radiation. 

D) Lumens of Amplified Stimulated Electronic Radioactivity. 


14) A_is an object that cunnects a piece of elechical equipment 

to earth or some conducting body that serves in place of earth. A 

_serves to complete the electrical circuit and prevent the hazard 

to electrical shock caused by defective equipment and that may cause 
death or serious injury. 


A) Bond. 

B) Ground. 

C) Metal frame. 

D) Double-insulation. 


15) Damaged electrical equipment: 

A) Should be removed from service. 

B) Indicates a lack of supervisory accountability. 

C) Indicates unsafe employee behavior. 

D) Indicates a lack of safety resources. 


16) Vehicle airbags: 

A) Are the most important safety device in the vehicle. 

B) Remain inflated for safety until emergency personnel can disable 
them. 

C) Require children under the age of 12 to remain in the back seat. 

D) Are most effective when the driver is within 5 inches of the 
steering wheel. 


17) Only a small percentage of car accidents are the result of mechanical 
failure. How can a company best control the major cause driver error? 

A) Conducting monthly safety meetings. 

B) Requiring substance abuse testing of all drivers. 

C) Hiring only drivers under 40 years of age. 

D) Implementing a program of driver selection, training and 
supervision. 
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18) A canopy hood would not be considered an acceptable ventilation system 
for a large solvent dip tank if: 

A) The hood would be unacceptably large. 

B) Larger fans are needed. 

C) rontaminant j<? drawn through breathing zone. 

D) A hood would get in the way of the lifting device. 

19) The final step in a machine lockout procedure is to: 

A) Verbally announce that the machine is now locked-out. 

B) Release all stored or residual energy sources. 

C) Verify the isolation of the equipment by operating the machine 
controls. 

D) Make sure all emergency-stop buttons have been depressed. 

20) Tag attachments must wam employees about machine hazards if energized and 
be standardized, self-locking, non-releasable, with a minimum unlocking 
strength of 

A) 50 lbs 

B) 25 lbs 

C) 10 lbs 

D) 75 lbs 
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Domain 4 Quiz 2 Answers 

1) Answer B: 


The NFPA 101®, Life Safety Code®^ classifies the hazard of contents of any 
building or structure as low, ordinary, or high based on the characteristics of 
the contents. These are not the same classifications used to categorize 
sprinkler systems (see NFPA 13). 

• Low hazard contents are seldom encountered and consist of materials of 
such low combustibility that no self-propagating fire can occur. 

• Ordinary hazard contents are those that are likely to burn with moderate 
rapidity or to give off a considerable volume of smoke. 

• High hazard contents are classified as those that are likely to bum with 
extreme rapidity and from which explosions are likely. 

NFPA codes are revised every three years. 


2) Answer C: 

Safety through design is defined as the integration of hazard analysis 
and risk assessment methods early in the design and redesign processes and 
taking the actions necessary so that the risks of injury or damage are at an 
acceptable level. This cohcept encompasses facilities, hardware, equipment, 
tools, materials, layout and configuration, energy controls, environmental 
concerns and products. 

• Severity is the extent of harm or damage that could result from an 
incident. 

• Prevention through design is addressing occupational safety and 
health needs in design and redesign processes to prevent or minimize 
work-related hazards and risks associated with the construction, 
manufacture, use, maintenance, and disposal of facilities, materials, 
equipment and processes. 

• Hierarchy of controls is a systematic way of thinking and acting, 
considering steps in a ranked and sequential order, to choose the most 
effective means of eliminating or reducing hazards and the risks that 
derive from them. 

An example is the requirement of suppliers of services to attest that 
processes have been applied to identify and analyze hazards and to 
reduce the risks deriving from those hazards to an acceptable level. 

There is precedent for having suppliers attest that risk analyses have been 
completed. Manufacturers of equipment to be used in the European 
Union are required by International Organization for Standardization 
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(ISO) standards to certify that they have met applicable standards, 
including ISO 12100-1 and ISO 14121.] 

3) Answer C: 

As per the OSHA 1910.1 ■16 Standard, "Confined space" means a space 
that: 

(1) Is large enough and so configured that an employee can bodily enter and 
perform assigned work; and 

(2) Has limited or restricted means for entry or exit (for example, tanks, 
vessels, silos, storage bins, hoppers, vaults, and pits are spaces that may have 
limited means of entry.); and 

(3) Is not designed for continuous employee occupancy "Non-permit 
confined space" means a confined space that does not contain or, with 
respect to atmospheric hazards, have the potential to contain any hazard 
capable of causing death or serious physical harm. 

"Permit-required confined space (permit space)" means a confined space 
that has one or more of the following characteristics: 

(1) Contains or has a potential to contain a hazardous atmosphere; 

(2) Contains a material that has the potential for engulfing an entrant; 

(3) Has an internal configuration such that an entrant could be trapped or 
asphyxiated by inwardly converging walls or by a floor which slopes 
downward and tapers to a smaller cross-section; or 

(4) Contains any other recognized serious safety or health hazard. "Permit- 
required confined space program (permit space program)" means the 
employer's overall program for controlling, and, where appropriate, for 
protecting employees from, permit space hazards and for regulating 
employee entry into permit spaces. "Entry permit (permit)" means the 
written or printed document that is provided by the employer to allow and 
control entry into a permit space. "Permit system" means the employer's 
written procedure for preparing and issuing permits for entry and for 
returning the pemiit space to service following termination of entiy. 
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4) Answer D: 


"Isolation" means the process which a permit space is removed from 
service and completely protected against the release of energy and material 
into the space by such means as: blanking or blinding; misaligning or 
removing sections of lines, pipes, or ducts; a double block and bleed system; 
lockout or tagout of all sources of energy; or blocking or discoimecting all 
mechanical linkages. 

"Double block and bleed" means the closure of a line, duct, or pipe by 
closing and locking or tagging two in-line valves and by opening and 
locking or tagging a drain or vent valve in the line between the two closed 
valves. 


"Blanking or blinding" means the absolute closure of a pipe, line, or duct 
by the fastening of a solid plate (such as a spectacle blind or a skillet blind) 
that completely covers the bore and that can withstand the maximum 
pressure of the pipe, line, or duct with no leakage beyond the plate. 


"Line breaking" means the intentional opening of a pipe, line, or duct that 
is or has been carrying flammable, corrosive, or toxic material, an inert gas, 
or any fluid at a volume, pressure, or temperature capable of causing injury. 
"Inerting" means the displacement of the atmosphereiin a permit space by a 
noncombustible gas (such as nifrogen) to such an extent that the resulting 
atmosphere is noncombustible. NOTE: This procedure produces an IDLH 
oxygen-deficient atmosphere. 


5) Answer C: 

Atmospheric testing is required for two distinct purposes: evaluation of the 
hazards of the permit space and verification that acceptable conditions exist 
for entry into that space. Verification testing is done to make sure that the 
chemical hazards that may be present are below the levels necessary for safe 
entry, and that they meet the conditions identified on the permit. Test the 
atmosphere in the following order: (1) for oxygen, (2) for combustible gases, 
and then (3) for toxic gases and vapors. The testing results, the actual test 
concentrations, must be recorded on the permit near the levels identified for 
safe entry. The testing results and the decisions about what steps must be 
followed before entry must be evaluated by, or reviewed by, a technically 
qualified professional like an, a certified industrial hygienist, a registered 
safety engineer, or a certified safety professional. The technically qualified 
professional must consider all the serious hazards in his/her evaluation or 
review. Code of Federal Kegulations 1910.146, Appendix B. 
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"Hazardous atmosphere" means an atmosphere that may expose employees 
to the risk of deaths incapacitation, and impairment of abilit}' to self-rescue 
(that is, escape unaided from a permit space), injury, or acute illness from 
one or more of the following causes: 

(1) Flammable gas, vapor, or mist in excess of 10 percent of its lower 
flammable limit (LFL); 

(2) Airborne combustible dust at a concentration that meets or exceeds its 
LFL; NOTE: This concentration may be approximated as a condition in 
which the dust obscures vision at a distance of 5 feet (1.52 m) or less. 

(3) Atmospheric oxygen concentration below 19.5 percent or above 23.5 
percent; 

(4) Atmospheric concentration of any substance for which a dose or a 
permissible exposure limit is published in Subpart G, Occupational Health 
and Environmental Control, or in Subpait Z, Toxic and Hazardous 
Substances, of this Part and which could result in employee exposure in 
excess of its dose or permissible exposure limit; NOTE: An atmospheric 
concentration of any substance that is not capable of causing death, 
incapacitation, and impairment of ability to self-rescue, injury, or acute 
illness due to its health effects is not covered by this provision. (5) Any other 
atmospheric condition that is immediately dangerous to life or health. Code 
of Federal Regulations 1910.146, Appendix A 

6) Answer C: 

Infrared radiation has wavelengths from 700nm to 1mm and is characterized 
by smaller bands. IR-A (near infrared) is the spectral region from 701 to 
1400 nm. IR-B includes wavelengths from 1.4 to 100mm. The IR-C 
spectrum is 0.1 to 1 mm. Most radiative heat transfer involves the infrared 
region. Sources of infrared typically are sources of radiative heat, including 
fires and open flames, stoves, electrical heating elements, certain lasers, and 
many other sources. Near infrared radiation (700-1400 nm) passes through 
the lens of the eye to the retina or is refracted from other tissues. High 
energy levels can cause a variety of eye disorders, among which is scotoma. 
Scotoma is loss of vision in a portion of the visual field resulting from 
damage to the retina where radiation is absorbed. Other disorders range from 
simple reddening from low-level exposures to swelling of the eye, 
hemorrhaging, and lesions. Extended exposures to infrared radiation can 
cause cataracts. Common examples are glassblower’s and bottle maker’s 
cataracts that result from looking into fire and heat sources. Iron workers 
who peer into furnaces extensively have a high incidence of cataracts. To 
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limit the danger from infrared radiation, limit the duration of exposure and 
the intensity of exposure. Because the danger is mainly to the retina of the 
eye, considering infrared sources should be avoided. The intensity of 
exposure is most easily reduced by shielding. Eyewear that absorbs and 
reduces rhe amouni of Infrared reaching the e 3 re thould be worn. Leiise£; in 
glasses, guggles, or face sliields must have the correct shade to reduce 
harmful levels. (Brauer, 2006) 


7) Answer A: 

There are three traditional levels of warnings: 

• Danger is used where there is an immediate hazard, which, if 
encountered, will result in severe personal injury or death. 

• Warning is the signal word for hazards or unsafe practices which could 
result in severe personal injury or death. 

• Caution is used for hazards or unsafe practices which could usually result 
in minor personal injury, product damage, or property damage. 

Evaluation of the warning adequacy at minimum requires consideration the 
dangerousness of the product, the intensity of and form of the warning 
given, the likelihood that a warning will be adequately communicated. The 
burden is upon the manufacturer to provide such warnings. 


8) Answer C: 

The word "sign" refers to a surface on prepared for the warning of, or safety 
instructions of, industrial workers or members of the public who may be 
exposed to hazards. Excluded from this definition, however, are news 
releases, displays commonly known as safety posters, and bulletins used for 
employee education. 

The wording of any sign should be easily read and concise. The sign should 
contain sufficient information to be easily understood. The wording should 
make a positive, rather than negative suggestion and should be accurate in 
fact. "Major message" means that portion of a tag's inscription that is more 
specific than the signal word and that indicates the specific hazardous 
condition or an instruction to be communicated to the employee. Examples 
include: "High Voltage," "Close Clearance," "Do Not Start," or "Do Not 
Use" or a corresponding pictograph used with a written text or alone. "Signal 
word" means that portion of a tag's inscription that contains the word or 
words that are intended to capture the employee's immediate attention. 
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9) Answer D: 

This is the definition listed in the definitions of 29CFR1910.184. 

10) Answer D: 

When working with a combustion heater in an enclosed workspace, carbon 
monoxide is a concern. A continuous supply fresh air flow is needed for 
proper air changes to reduce the buildup of Carbon Monoxide (CO). 

11) Answer D: 

Perchloric acid HCIO4 is a common acid used primarily by the chemical, 
electroplating and incendiary (fireworks) industries. It is a strong oxidizing 
acid that reacts with organic compounds, including cellulosic materials such 
as sawdust and cork. A mixture of perchloric acid and these materials may 
ignite spontaneously. Therefore, hoods and ducts must be nonreactive, 
easily cleaned and inspected for acid build-up, and should include water 
wash-down capability. The ACGIH Industrial Ventilation Manual contains 
a list of design and work practices for perchloric acid hoods. They 
recommend stainless steel with rounded corners and all-welded construction. 
Never use perchloric acid in a hood designed for other purposes. 

12) Answer C: 

Those who oppose the use of the term acceptable risk often offer substitute 
terms. One frequent suggestion is to say that designers and operators should 
achieve minimum risk levels or minimize the risks. Requiring that systems 
be designed and operated to minimum risk levels, that risks be minimized, is 
impractical because the investments necessary to do so may be so high that 
the cost of the product required to recoup the investment and make a 
reasonable profit would not be competitive in the marketplace. 
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13) Answer B: 

T.ASEB is an acronym which stands for Light Amplification by 
Stimulated Emission of Radiation. The laser produces an intense, highly 
directional beam of light. The most common cause of laser-induced 
tissue damage is thermal in nature, where the tissue proteins are 
denatured due to the temperature rise following absorption of laser 
energy. Laser work and similar operations create intense concentrations 
of heat, ultraviolet, infrared, and reflected light radiation. A laser beam, 
of sufficient power, can produce intensities greater than those 
experienced when looking directly at the sun. Unprotected laser exposure 
may result in eye injuries including retinal burns, cataracts, and 
permanent blindness. ANSI Z136.1 (Safe Use of Lasers) Laser eyewear 
must be selected with the specific laser wave length in mind. The 
International Electro-Technical Commission (lEC) publishes standards 
on laser safety. The lEC also sets out five classes of laser: 1,2, 3 A, 3B 
and 4. This classification gives the user an indication of the degree of 
laser hazard. 

• Class 1 lasers have an output power that is below the level at which eye injury 
can occur. 

• Class 2 lasers emit visible light and are limited to a maximum output power of 1- 
milliwatt (mW). A person receiving an eye exposure from a Class 2 laser will be 
protected from injury by their natural blink reflex, an involuntary response which 
causes the person to blink and turn their head, thereby avoiding eye exposure. 

• Class 3A lasers may have a maximum output power of 5 mW. This limit restricts 
the power entering a fully dilated human eye (taken as a 7 mm aperture) to 1 mW. 
Thus, accidental exposure to a Class 3A laser should be no more hazardous than 
exposure to a Class 2 laser. However, Class 3A laser pointers are hazardous when 
viewed with an optical aid such as binoculars and are therefore unsuitable for the 
general consumer. 

• Class 3B lasers have an output power up to 500 mW, sufficient to cause eye 
injury. The extent and severity of any eye injury will depend upon several 
factors including the laser power entering the eye and the exposure duration. 

o Class 1, Class 2, Class 3A and Class 3B lasers do not have sufficient 
power to cause a skin injury. 

• Class 4 lasers have an output power greater than 500 m W can cause injury to both 
the eye and skin and will be a fire hazard if sufficiently high output powers are 
available. 
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14) Answer B: 



This is the definition of a ground and a bond according to the NSC. The 
continuity test ensures that the equipment grounding conductor is electrically 
continuous. 


15) Answer A: 

Defective electrical equipment that might expose an employee to injury 
should be removed from service. (Haight, 2012) | 

16) Answer C: 

Frontal air bags have saved thousands of lives; however, they are 
supplemental safety devices with the seat belt as the primary device. 
Children 12 and younger should be placed in the back seat. The rear seat is 
the safest for children. If the vehicle is equipped with an air bag ON-OFF 
switch, the operator should check its position in the vehicle and the airbag 
should be turned off for front seat passengers under the age of 13. 

17) Answer D: 

According to the NSC, “Companies can control driver error by introducing a 
program of driver selection, training and supervision, while vehicle failure 
can be reduced by implementing a preventive maintenance program.” 
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18) Answer C: 

Since canopies are above the worker the contaminant must travel very close 
to, and most of the time through, the worker's breathing zone. 

19) Answer C: 

"Lockout/tagout" refers to specific practices and procedures to safeguard 
employees from the unexpected energization or startup of machinery and 
equipment, or the release of hazardous energy during service or maintenance 
activities. This requires, in part, that a designated individual turns off and 
disconnects the machinery or equipment from its energy source(s) before 
performing service or maintenance and that the authorized employee(s) 
either lock or tag the energy-isolating device(s) to prevent the release of 
hazardous energy and take steps to verify that the energy has been isolated 
effectively. If the potential exists for the release of hazardous stored energy 
or for the reenergization of stored energy to a hazardous level, the employer 
must ensure that the employee(s) take steps to prevent injury that may result 
from the release of the stored energy. 

Lockout devices hold energy-isolation devices in a safe or “off position. 
They provide protection by preventing machines or equipment from 
becoming energized because they are positive restraints that no one can 
remove without a key or other unlocking mechanism, or through 
extraordinary means, such as bolt cutters. Tagout devices, by contrast, are 
prominent warning devices that an authorized employee fastens to energy- 
isolating devices to warn employees not to reenergize the machine while he 
or she services or maintains it. Tagout devices are easier to remove and, by 
themselves, provide employees with less protection than do lockout devices. 

As part of an energy-control program, employers must: 

• Establish energy-control procedures for removing the energy supply from 
machines and for putting appropriate lockout or tagout devices on the 
energy-isolating devices to prevent unexpected re-energization. When 
appropriate, the procedure also must address stored or potentially re¬ 
accumulated energy; 

• Train employees on the energy-control program, including the safe 
application, use, and removal of energy controls; and 

• Inspect these procedures periodically (at least annually) to ensure that 
they are being followed and that they remain effective in preventing 


Copyriglif©2018 International Training, LLC 


210 




CSP Exam Study Workbook Volume I 


employee exposure to hazardous energy. 

In Appendix A to 1910.147, OSHA provides a Typical Minimal Lockout 
Procedure Before beginning service or maintenance, the following steps 
must be accomplished in sequence and according to the specific provisions 
of the employer's energy-control procedure: 

1. Prepare for shutdown; 

2. Shut down the machine; 

3. Disconnect or isolate the machine from the energy source(s); 

4. Apply the lockout or tagout device(s) to the energy-isolating 
device(s); 

5. Release, restrain, or otherwise render safe all potential hazardous 
stored or residual energy. If a possibility exists for reenergization of 
hazardous energy, regularly verify during the service and maintenance 
that such energy has not reaccumulated to hazardous levels; and 

6. Verify the isolation and deenergization of the machine. 


20) Answer A: 

A tagout device is a prominent warning that clearly states that the machinery 
being controlled must not be operated until the tag is removed in accordance 
with an established procedure. Tags are essentially warning devices and do 
not provide the physical restraint of a lock. Tags may evoke a false sense of 
security. For these reasons, OSHA considers lockout devices to be more 
secure and more effective than tagout devices in protecting employees from 
hazardous energy. Whether lockout or tagout devices are used, they must be 
the only devices the employer uses in eonjunetion with energy-isolating 
deviees to eontrol hazardous energy. The employer must provide these 
deviees and they must be singularly identified and not used for other 
purposes. In addition, they must have the following characteristics: 

• Durable enough to withstand workplace eonditions. Tagout devices 
must not deteriorate or become illegible even when used with 
corrosive components such as acid or alkali chemicals or in wet 
environments. 

• Standardized aecording to eolor, shape, or size. Tagout deviees also 
must be standardized according to print and format. Tags must be 
legible and understandable by all employees. They must warn 
employees about the hazards if the machine is energized, and offer 
employees clear instruction such as: "Do Not Start," 

• Substantial enough to minimize the likelihood of premature or 
accidental removal. Employees should be able to remove loeks only 
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by using excessive force with special tools such as bolt cutters or 
other iiietul-eultiiig tools. Tug uttucluiicnts must be iiou-reusuble, self¬ 
locking, and non-releasable, with a minimum unlocking strength of 
50 pounds. Tags must be attachable by hand, and the device for 
attaching the tag should be a one-piece nylon cable tie or its 
equivalent so it can withstand all environments and conditions. 

• Labeled to identify the specific employees authorized to apply and 
remove them. 

Training must ensure that employees understand the purpose, function, and 
restrictions of the energy-control program. Employers must provide training 
specific to the needs of "authorized," "affected," and "other" employees. 
"Authorized" employees are those responsible for implementing the energy- 
control procedures or performing the service or maintenance activities. They 
need the knowledge and skills necessary for the safe application, use, and 
removal of energy-isolating devices. They also need training in the 
following: 

• Hazardous energy source recognition; 

• The type and magnitude of the hazardous energy sources in the 
workplace; and 

• i Energy-control procedures, including the methods and means to 

isolate and control those energy sources. 

"Affected" emplo 3 'ees (usually machine operators or users) are employees 
who operate the relevant machinery or whose jobs require them to be in the 
area where service or maintenance is performed. These employees do not 
service or maintain machinery or perform lockout/tagout activities. Affected 
employees must receive training in the purpose and use of energy-control 
procedures. They also need to be able to do the following: 

• Recognize when the energy-control procedure is being used, 

• Understand the purpose of the procedure, and 

• Understand the importance of not tampering with lockout or tagout 
devices and not starting or using equipment that has been locked or 
tagged out. 

The employer must provide initial training before starting service and 
maintenance activities and must provide retraining as necessary. In addition, 
the employer must certify that the training has been given provided. 
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Domain 4 Quiz 3 Questions 

1) During an inspection of an industrial area you observe the following 
conditions: A large dip tank of heated trichlorethylene located next to a 
large sealed tank containing 50% sodium hydroxide solution. What 
hazards would be encountered if these materials are allowed to contact 
each other? 

A) Produce Chlorine gas. 

B) Could cause fire and explosion. 

C) NaOH gives off cyanide gas. 

D) No hazards, inert materials. 

2) Metal carbonates react with acids to produce? 

A) Carbon dioxide and water. 

B) Salt, water and carbon dioxide gas. 

C) Hydrogen gas and salt. 

D) Salt and water. 

3) Chemical hazards are generally divided into the following categories: 

A) Toxic, reactive, corrosive, and flammable. 

B) Toxic, reactive, acids, and combustibles. 

C) Inert, organic, hydrocarbons and cryogens. 

D) Acids, bases, explosives and hydrocarbons. 

4) The movement of liquids or vapors through a garment material that 
occurs on a molecular level is called: 

A) Penetration. 

B) Osmosis. 

C) Convection. 

D) Permeation. 

5) There is a process in an industrial operation that utilizes vinyl chloride. 
The concentration in the operational area is 400 ppm. The best 
respiratory protection at this exposure level is 

A) APR with HEPA filter. 

B) Half-face SAR. 

C) Full-face SAR in negative mode with escape bottle. 

D) Positive pressure SCBA. 
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6) Verification that the procedures and practices developed under the 

Process Safety Management standard are adequate requires certification 
of compliance every: 


A) 5 years. 

B) 3 years. 

C) Annnnlly 

D) Based on company compliance. 


7) Spoiling evidence would include: 

A) Loss of evidence. 

B) Destruction of evidence. 

C) Tampering with evidence. 

D) Chain of custody. 


8) What percentage of new construction workers are likely to be injured in 
first 30 days of the job? 

A) 5% 

B) 50% 

C) 25% I 

D) 90% 

9) The analysis of cut sets is a technique that identifies single-point and 
multiple-case failures in a software system is called: 

A) Software logic. 

B) Fault tree. 

C) Soft tree. 

D) Fault logic. 


10) Which of the following is the common language of client/server database 

management? 

A) SQL. 

B) IML. 

C) HTML. 

D) VPN. 
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11) The primary benefit of an extranet is 

A) Enhancing a company's intranet. 

B) Allowing information to be down loaded thru the internet. 

C) Providing accessibility to the internet by employees when offsite. 

D) Allowing secure admission into a section of business information 
or operations with suppliers, vendors, partners, customers or other 
businesses. 

12) If the operation is grinding and workers are using full face respirators 
with a combination cartridge of acid gas/organic vapor, are they 
protected? 

A) No, a particulate respirator is needed. 

B) No, respirators are not required for grinding operations. 

C) Yes, combinations cartridges are acceptable. 

D) Yes, organic vapor cartridges will filter particulates. 

13) Padding the budget is considered a project budgeting method of: 

A) Marginalizing. 

B) Lowballing. 

C) Highballing. 

D) Estimating. 

14) A company uses several temp agencies and contract workers. Data 
indicates an increase in incidents among this group of workers at facility. 
The best course of action is to: 

A) Do a new more comprehensive contractor new hire orientation. 

B) Implement and enforce a zero-tolerance disciplinary policy. 

C) Do nothing as these workers are not employees of the company. 

D) Develop a contractor safety committee to discuss issues and 
solutions. 

15) The conditions most common to crane side loading are: 

A) High wind, “OFF rubber”, boom extended. 

B) Load is dragged, not level, high wind. 

C) Hook on center of load, shock loading, outriggers set. 

D) Not level, high wind, “ON rubber”. 
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Domain 4 Quiz 3 Answers 

1) Answer B: 

The most common of all the corrosives bases is sodium hydroxide, NaOH 
(LYE or CAUSTIC SODA). Sodium hydroxide and its concentrated 
solutions can cause considerable heat and when mixed with water or 
solvents can cause sufficient heat to produce fire and explosions. 

2) Answer B: 

Metal carbonates react with acids to produce salt, water and carbon dioxide 
gas. The chemical fonnula of the carbonate group is CO 3 . 

3) Answer A: 

Chemical hazards are generally divided into toxic, reactive, corrosive, and 
flammable subcategories. 

4) Answer D: 

Permeation involves sorption of the chemical into the surface of the 
material, diffusion through the material, and desorption on the o^Dposite side. 

Osmosis is a process by which molecules of a solvent tend to pass through a 
semipermeable membrane from a less concentrated solution into a more 
concentrated one, thus equalizing the concentrations on each side of the 
membrane 

Convection is the movement caused within a fluid (gas or liquid) by the 
tendency of hotter and therefore less dense material to rise, and colder, 
denser material to sink under the influence of gravity, which consequently 
results in transfer of heat. 

Penetration is the passage of vapors or liquids through zippers, seams, 
holes, etc 

Degradation is the physical changes to the material caused by the chemical, 
which can include swelling, stiffening, wrinkling, changes in color, and 
other physical deterioration. 
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5) Answer D: 

Vinyl chloride is a suspected carcinogen with an OSHA TWA of 1 ppm 
(ACGIH TLV 5 ppm) for 8 hours and a 15-minute ceiling limit of 5 ppm. 

NIOSH recommends respiratory protection to consist of self-contained 
breathing apparatus with full-face piece and operated in a positive-pressure 
mode. A full-face respirator with airline can be utilized if operated in positive- 
pressure mode and used in combination with an auxiliary self-contained 
breathing apparatus operated in a positive-pressure mode. A full-face respirator 
operated in a positive-pressure mode provides a protection factor of “1000”, 
while an SCBA provides a protection factor of approximately “10,000”. 



sigiied 

Prdtei 

ttioiiFj 

ictors ' 

Type of Respirator 

Quarter 

mask 

Half 

mask 

Full 

facepiect 

Helmet/Hooc 

\ 

I Loose-fitting 
facepiece 

1. Air-PurifyingRespirator 

5 

10 

50 

— 

— 

2. Powered Air-PurifyingRespirator 

(PAl^R) 

— 

50 

1,000 

25/1,000 

25 

Supplied-Air Respirator (SAR) or 

Airline Respirator 1 






• Demand mode 

— 

10 

50 

— 25/1,000 

— 25 

• Continuous flow mode 

— 

50 

1,000 

— 

— 

• Pressure-demand orother 

— 

50 

1,000 



positive-pressure mode 






Self-Contained Breathing Apparatus 

(SCBA) 






• Demand mode 

— 

10 

50 

50 

— 

• Pressure-demand or other 

— 

— 

10,000 

10,000 

— 

positive- pressure mode (e.g., 
open/closed eircuit)— 






OSHA 3352-02 2009 Assigned Protection Factors for the Revised Respiratory Protection 1 

Standard. 


The Maximum use concentration (MUC) for respirators is calculated by 
multiplying the APF for the respirator by the PEL. The MUC is the upper 
limit at which the class of respirator is expected to provide protection. 


MUC = TLV X APF 

End-of-service-life indicator (ESLl) means a system that warns the 
respirator user of the approach of the end of adequate respiratory protection, 
for example, that the sorbent is approaching saturation or is no longer 
effective. 
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6) Answer B: 


According to OSHA Publication 3132 Process Safety Management: 

• Employers shall certify that they have evaluated compliance with the 
provisions of the PSM standard at least every three years to verify that 
the procedures and practices developed under the standard arc adequate 
are being followed. The compliance audit must be conducted by at least 
one person knowledgeable in the process and a report of the findings of 
the audit must be developed and documented noting deficiencies that 
have been corrected. The two most recent compliance audit reports must 
be kept on file. 

• All process hazard analyses must be updated and revalidated, based on 
their completion date, at least every five (5) years. The process hazard 
analysis shall be performed by a team with expertise in engineering and 
process operations, and the team shall include at least one employee who 
has experience and knowledge specific to the process being evaluated. 
Also, one member of the team must be knowledgeable in the specific 
process hazard analysis methodology being used. 

• Incident investigation reports must be retained for five years and must be 
initiated as promptly as possible, but not later than 48 hours following the 
incident. 

• Inspection and testing must be performed on process equipment, using 
procedures that follow recognized and generally accepted good 
engineering practices. The frequency of inspections and tests of process 
equipment must conform with manufacturers' recommendations and good 
engineering practices, or more frequently if determined to be necessary 
by prior operating experience. Each inspection and test on process 
equipment must be documented, identifying the date of the inspection or 
test, the name of the person who performed the inspection or test, the 
serial number or other identifier of the equipment on which the 
inspection or test was performed, a description of the inspection or test 
performed, and the results of the inspection or test. 

• Training must include emphasis on the specific safety and health hazards 
of the process, emergency operations including shutdown, and other safe 
work practices that apply to the employee’s job tasks. Refresher training 
must be provided at least every three years. The employer must 
determine whether each employee operating a process has received and 
understood the training required by PSM. A record must be kept 
containing the identity of the employee, the date of training, and how the 
employer verified that the employee understood the training. 
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7) Answer C: 


I he spoliation of evidence is the intentional, reckless, or negligent 
withholding, hiding, altering, fabricating, or destroying of evidence 
relevant to a legal proceeding. 


8) Answer A: 

According to the Bureau of Labor Statistic, sixty percent of construction 
workplace injuries occur within the employee’s first year of employment. 
According to OSHA sources, research has identified the following 
variables as being related to a disproportionate share of injuries and 
illnesses at the work site on the part of employees and should be 
considered when identifying employee groups for training in 
occupational safety and health. 

1. The age of the employee (younger employees have higher 
incidence rates). 

2. The length of time on the job (new employees have higher incident 
rates). 

3. The size of the firm (in general terips, medium-sized firms have 
higher incidence rates than smaller or larger firms). 

4. The type of work performed (incidence and severity rates vary 
significantly by SIC Code). 

5. The use of hazardous substances (by SIC Code). 

9) Answer C; 


According to the System Safety Engineering and Risk Assessment: A 
Practical Approach, 2nd Edition, there now is sufficient software to check 
logic, interfaces, and constraints to the software modules. Revisit the hazard 
descriptions, causes, effects, and controls noted in the previous analysis level 
and update as needed. At this level, coding approaches to control hazards are 
recommended. Two of the more common detailed design analysis 
techniques are: 

• Software fault tree analysis (also called soft tree analysis) 

• Petri-Net 

Soft tree analysis is just like its cousin, fault tree analysis. It is particularly 
useful in software safety because programmers tend to use forward inference 
in their design logic. Software development is predicated on assumptions 
that the S 3 'stem is at a certain state before transitioning to another state. Tlie 
soft tree analysis does just opposite; as you know from fault tree logic, it 
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starts with a top-level fault and works down, identifying the events that 
make that top event occur. This is especially useful in finding software faults 
because it is so vastly different from the way programmers perform their 
work. This is particularly important for safety-critical systems. 

As discussed in Assurance Technologies Principles and Practices: A 
Product, Process, and System Safety Perspective, 2nd Edition, Soft tree 
analysis is a tool that engineers, and software programmers can both 
understand. If the engineer is comfortable with fault trees, then it will not 
take long to feel comfortable with soft tree analysis. The logic gate symbols 
are the same. It can be used with any software language. NASA uses this 
method extensively on spacecraft control systems. The U.S. Airforce 
Software System Safety Handbook suggest the following safety analysis 
tools: 

• Software Fault Tree (Soft Tree) Analysis: In this technique, the hardware 
and software trees are constructed with standard symbols. The two trees 
are then linked at their interfaces so that the entire system can be 
analyzed. A slightly different way of accomplishing this is to construct a 
hardware failure tree in which the software interfaces are identified. A 
software fault tree is then added to the interfacing points. 

• Use of Cut Sets: This technique identifies single-point and multiple-case 
failures. In the case of the software system, the technique is applied to 
soft trees. Computer programs for cut set analysis are commercially 
available. 


10) Answer A: 

SQL is the abbreviation for Structured Query Language. It is a standardized 
application language for relational databases that is used to enter data into a 
database, modify data, delete date and retrieve data. 

URL is the abbreviation of Uniform Resource Locator, the global address of 
documents and other resources on the World Wide Web. 

HTML stands for Hyper Text Markup Language and is used for web 
publishing. 

HTTP stands for Hyper Text Transfer Protocol and is a file transfer 
protocol. 

TCP/IP stands for Transmission Control Protocol/Internet Protocol which is 
a set of protocols that make Telnet, FTP, e-mail and other services possible 
among computers that don’t belong to the same network. 
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IP stands for Internet Protocol which is the set of technology standards and 
technical specifications that enable information to be routed from one 
network to another over the internet. 


VPN is a virtual private network that extends across a public network or 
internet. It enables users to scad .^iid icccive data across shared or public 
networks as if their computing devices were directly connected to the private 
network. VPNs can provide functionality, security and/or network 
management benefits to the user. 


A Search Engine is softwai*e that searches the internet for specific words or 
word strings. There are many different search engines. A remotely 
aceessible program that lets you do keyword searches for information on the 
Internet . There are several types of search engine; the search may cover 
titles of documents, URL s, headers, or the full text . A web browser 
(commonly referred to as a browser) is a software application for retrieving, 
presenting, and traversing information resources on the World Wide Web. 
An information resource is identified by a Uniform Resource Identifier 
(URI/URL) and may be a web page, image, video or other piece of content. 
Hyperlinks present in resources enable users easily to navigate their 
browsers to related resources. . 


11) Answer D: 

An extranet is a private network that uses internet protocols, network 
conneetivity, and possibly the public telecommunication system to securely 
share part of a business's information or operations with suppliers, 
vendors, partners, customers or other businesses. An extranet can be 
viewed as part of a company's intranet that is extended to users outside the 
company (e.g. normally over the Internet). 

It has also been described as a "state of mind" in which the Internet is 
perceived as a way to do business with other companies as well as to sell 
products to customers. An extranet requires security and privacy. These can 
include firewalls, server management, the issuance and use of digital 
certificates or similar means of user authentication, encryption of messages, 
and the use of virtual private networks (VPNs) that tunnel through the public 
network. 

The most common computer networks are peer-to-peer and client/server. 
Peer-to-peer networks are generally described as having three to five users 
(more than that can be confusing), they can share printers, scanners and fax 
machines and generally the workstations have the same capabilities. 
Internets, intranets and extranets were created to permit communications 
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among a variety of users and all systems are built using TCP/EP protocols, 
the domain name system and Internet Protocol addresses are the same on all 
systems and web browsers and e-mail can be used on all of these systems. 
Local Area Networks (LANs) are a common means of making information 
available to multiple users. They consist of a network operating system that 
is specifically designed for transmitting data, communication links are both 
software and hardware designed to facilitate data transfer and Ethernet is a 
LAN technology. 


12) Answer A: 

Grinding operations can produce dust particles and would require a particulate 

respirator. 

Particulate Respirators 

• Capture particles in the air, such as dusts, mists, and fumes. 

• Do not protect against gases or vapors. 

• Generally, become more effective as particles accumulate on the filter 
and plug spaces between the fibers. 

• Filters should be replaced when user finds it difficult to breathe through 
them. 

Combination Respirators 

• Are normally used in atmospheres that contain hazards of both 
particulates and gases. 

• Have both particulate filters and gas/vapor filters. 

• May be heavier. 

Gas & Vapor Respirators 

• Are normally used when there are only hazardous gases and vapors in the 
air. 

• Use chemical filters (called cartridges or canisters) to remove dangerous 
gases or vapors. 

• Do not protect against airborne particles. 

• Are made to protect against specific gases or vapors. 

• Provide protection only as long as the filter's absorbing capacity is not 
depleted. 

• The service life of the filter depends upon many factors and can be 
estimated in various ways. 
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13) Answer C: 

A-CGording to The Safety Professionals Handbook (Haight, 2012), Once the 
decision has been made to pursue a project, the budgeting process should occur. 
A budget is a financial plan that establishes specific amounts of cash (and 
sometimes employee hours) that are expected to be spent on specific activities. 
Budgeting accomplishes a number of related purposes discussed very briefly 
below. Budgeting is a form of prioritization. By establishing a budget for a 
safety-related expenditure, one is securing management approval for this 
expenditure and is decreasing the chance that unexpected cash flow problems, 
or a manager's bad day, will prevent a planned safety expenditure from taking 
place. Budgeting is an important part of cost control. Expenditures should be 
hacked and compared against expected expenditures for each point in time. 
Significant differences between actual and expected expenditures indicate either 
poor tracking (in that actual expenditures are not being assigned to the coiTect 
budget item), unexpected circumstances, or poor initial estimation and 
budgeting. This indicates that budgeting is part of the Plan-Do-Check-Act 
(PDCA) cycle of process improvement. Budgets are paid of the short term 
operational plan. This plan is then executed as the do step. During operational 
execution, management should check by comparing actual expenditures to 
planned expenditures. If a significant difference exists between the two, 
managers act, resolving any unforeseen problems and, if necessary, adjusting 
future budgets to prevent flihire deviations from plans. Budgeting is an 
important part of decision making. A manager must estimate the costs to 
include in an economic analysis. This estimate usually forms the basis for one's 
budget. But decision making does not end once the budget is established. If 
actual expenditures significantly exceed planned expenditures at any time, it 
may be appiopriate to reevaluate the entire project. How future cash flows 
almost always hold some degree of uncertainty means there is always a risk that 
the best estimates of future costs may be low. Most managers understandably 
want to reduce that risk by proposing a budget that includes a contingency 
amount; padding, but two problems arise when including such buffers in 
budgets. One problem is that allocating contingency resources to a budget 
pi events those resouices from being used for other good projects. A second and 
even worse problem is that many managers will attempt to hide their over 
budgeting or “highballing” by inefficiently spending any remaining funds as the 
end of the fiscal yeai appioaches. Decisions about budget allocation should be 
based on which projects will provide the greatest return on investment to the 
company as a whole. Another dark side of budgeting is that some managers 
propose excessively large budgets, because the larger the budgets they manage. 
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the more status, power, security, and salary they personally can enjoy. Because 
managers enjoying power and status typically are loathe to brook any reduction, 
it is not uncommon for managers to submit budgets for the next year that are 
based mostly on similar budgets in years past. In recent decades, a process 
called zero-based budgeting has emerged to combat such budget inertia. Instead 
of assuming that each project or manager will receive approximately the budget 
they had previously, managers and projects are assumed to have no budget until 
they justify in detail why they should receive any funds at all. 


14) Answer D: 

The best course of action is to involve the contractor agencies and 
workers in a safety committee to determine the cause and solutions for 
the injuries. The need for employee participation is highlighted by 
several safety management systems, including ANSI ZIO (ANSI/ASSE 
2012), OHSAS 18000, ISO 450001, and OSHA. Worker participation 
can take several forms: 

o participating on joint labor-management committees and other 
advisory or specific-purpose committees 
o conducting site inspections 

o analyzing routine hazards in each step of a job or process, and 
preparing safe work practices or controls to eliminate or reduce 
exposure 

o developing and revising the site safety and health rules 
o training both current and newly hired employees 
o providing programs and presentations at safety and health meetings 
o conducting accident/incident investigations 
o reporting hazards to upper management and/ or responsible paif ies 
o fixing hazards within your control 

o supporting your fellow workers by providing feedback on risks and 
assisting them in eliminating hazards 
o participating in accident/incident investigations 
o performing a pre-use or change analysis for new equipment or 
processes in order to identify hazards up front before use 
ANSI ZIO, Health and Safety Management Systems (2012) also 
specifically itemizes effective employee participation, including a role in 
activities such as incident investigations, procedure development, health- 
and safety-related audits, training development, job safety analysis, and 
all aspects of the planning process. In organizations where social 
»cs] )uri.sibilil.y is already a goal of the urgani/,a(:ion, the SII&E 
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professional should already be able to identify several activities within 
the organization that address employee involvement. Areas where 
employee involvement is lacking or hampered can be more easily 
imi ileme.dfrd ity deiwonilniliritf that they add vnino to rhn negnnivniinn's 
social responsibility goals. Examples of obstacles or baixiers to 
employee involvement include: lack of response to employee input or 
suggestions, reprisals (supervisory and/or peer), or any other forms of 
discrimination (ANSI/ASSE 2012). Social responsibility is part of 
sustainability, involves employees in an organization, and gives them a 
voice on safety issues. Safety committee development is another way to 
demonstrate direct employee involvement in the safety program while 
also satisfying another component of good social responsibility. Safety 
committees are voluntary in many organizations but may be required by 
company policy or local regulations. The state of Oregon requires safety 
committees for most employers. A checklist provided by Oregon OSHA 
is found in Figure 10 for those SH&E professionals interested in 
developing, implementing, and/ or auditing a safety committee (OR- 
OSHA2010). 


According to Petersen (2001), the least authentic is usually the traditional 
safety committee because typically only a few can serve on the 
committee. The safety committee structure can create a three-class 
workplace: management, involved employees, and noninvolved 
employees. This may create additional problems because the noninvolved 
employees must do the work while the involved sit in meetings. Although 
safety committees are traditional and they may be required by law in the 
future, they are perhaps the least effective route to employee 
involvement. Peterson advocates the use of improvement teams. 
Improvement teams ai-e, in effect, ad hoc committees-people working 
together for a short period, solving a specific problem, and presenting 
their findings and solutions to management. Improvement teams can be 
ad hoc committees formed within a department because the boss has 
asked for help or task forces formed by upper management to solve a 
specific systemic problem. A team might consist of workers targeting 
areas like the following: 


• ergonomic fixes 

• identifying hazards 

• identifying traps 

• identifying syslcinic problnmr. 

• assessing culture 
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15) Answer B: 

The load chart ratings apply only to freely suspended loads and when the load is 
picked up directly under the boom tip. If the load is to either side of the boom 
tip, side loading occurs, which affects the crane’s capacity. Side loading is one 
of the most common causes of boom failure and usually occurs without 
warning. Side loading can occur when a load is dragged or pulled sideways, 
when the load starts swinging rapidly, when the crane is not level, and when 
exposed to high wind speeds. Tilt-up construction methods can also cause side 
loading of the boom. Shock loading can be caused by rapid acceleration, 
sudden stopping, sudden load release, and sudden load snatching. 

The key to lifting a maximum capacity load with a mobile crane is the 
outriggers. They provide a solid platform for the crane's safe operation and 
efficient use. Operators and workers within a crane's radius must always be 
aware of how critical the placement and use of outriggers are to the crane's 
performance. Statistics show that at least 50% of crane incidents occur because 
the mobile crane or outriggers are not set-up properly. Specific hazards that can 
cause or contribute to failure or collapse include: 

• failure to extend the outriggers fully; 

• not extending all outriggers; 

• failure to get completely "off-rubber" 

• not accounting for poor ground conditions; 

• failure to level the crane. 


Use the Correct Load Chart: The purpose of outriggers is to improve the 
stability of the crane. Accurate use of the "on-outriggers fully extended" load 
chart, requires that outriggers be fully extended, and they must bring the rig 
completely off-rubber. If the tires are touching the ground, then the "on-rubber" 
load chart is the only one that can be used. Manufacturers do not recommend 
extending only one or two of the outriggers. If outriggers are to be used, fully 
extend all of them and get the tires off the ground. Accidents commonly occur 
because the operator is lifting from only one side of the rig, with only two 
outriggers extended. Then, later in the day, this same operator is asked to swing 
the boom to the other side of the rig for a pick. He does this without thinking 
and topples the crane. 
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Outrigg6r Pads and Floats; The pads found on all crane outriggers are designed 
for good gro und conditions. Poor conditions reduce the amount of load a crane 
can safely place on the outrigger pad. Because of this, many crane operations 
require additional support or "floats." Supplemental floats ai*e made of 
substantial material and must always be larger than the outrigger pad. These 
floats dispeise the weight of the crane and its load over more ground area than 
does the pad. Any float or cribbing which is smaller than the pad, actually 
increases the pressure placed on the ground. This increase in pressure, 
particularly in poor ground conditions, can cause an outrigger to "punch 
through," and bring about an accident. Leveling; Also, be aware that all floats 
and cribbing must be level. If the outrigger pad is set down on an unleveled 
float, the outrigger pad may slide off when under load, causing the crane to tip. 
Many manufacturers stipulate that the crane must be within 1% of level before 
their load chart applies. 
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Domain 5: Emergency Preparedness, Fire Prevention, and 

Security 



Knowledge of: 

1. Emergency/crisis/disaster response planning (e.g., for nuclear incidents, 


natural disasters, terrorist attacks, chemical spills, fires) 

2. Fire prevention and protection systems 

3. Fire suppression systems 

4. Incident (e.g., emergency, crisis, disaster) management 

5. The transportation and security of hazardous materials 

6. Workplace violence and harassment recognition and prevention techniques 
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Domain 5: Emergency Preparedness,. Fire Prevention, and Secuirfty 

• Emergency Management ilriistitute (FEMA MS course) 

~ Memorandum of Umlers-tanding (MOU), Mutwal Aid .Agteem&rits .(MAA3 
“ Ta bte lop exercEses, cofi.tingein.cv' pla nni ng, pro'-emersency planniftg, mJflpfloft 
“ Haiard Vulnefsbllilv Analysis 
“ Chemicat facllitv Anti Terrorism Standards (CFATSJ 

• Emergency Response 

-• Disaster response and recovery operations 

- Incident Command System (ICS), National Incident Management System (NIMS) Matfonal 
Response framework (Nftf), {FEMA ICS 100,200,400,700, SCO,930enltaecotirses.) 

~ HA2WOPER (OSHA 1010.120, NfPA,473) 

• Physical and Information Security 

- Authorized access to Jriiformatfon, loss prevention and control, surv^lHance (FIMA 014,915,916, 
921 course) 

" Layers of Protection Analysis (LOPA) 

- Workplace violence {MiOSK, F£MA 900,907 coyrsesf 

• Fire Prevention 

- Fire science, extinguishing agents, fire tetrahedron 

~ Hot work permit, combustible dust, flannmable material storage, segreptioo: 

- NFPA 10,13,30,701 
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Domain 5 Quiz 1 Qucationa 

1) Determine the required pressure for a fire protection sprinkler with a "K" 
factor of 5.6, protecting 120 with a density of 0.22 gpm per ft^. 


A) At least 7 psi 

B) 22.2 psi 

C) 33.3 psi 

D) 11.1 psi 




P = 


V 


Q 

K 


2) A sprinicler system is designed with the pipes 9 feet apart and the 

sprinkler heads every 9 feet along each pipe. All sprinkler heads are the 
same. If the k factor is 5.2 and each head requires 12.6 psi to operate, 
what is the density requirement for the last sprinkler head? 

A) 0.057 gpm/ft^ n V 

B) 0.228 gpm/ft2 P= ^ 

C) 0.810 gpm/ft2 

D) 0.202 gpm/ft2 


3) Find the velocity prespre in a two inch (actual diameter) open ended 
pipe with 325 gallons per minute of water flowing. 

A) 14.7 psi 

B) 7.4 psi q2 

C) 32 psi p^=-- 

D) 162.5 psi 89Id 

4) The approximate value for determining the pressure exerted by a column 
of water is: 

A) Multiply each foot of rise by 8.34. 

B) Multiply each inch of rise by 0.433. 

C) Multiply each foot of rise by 0.433. 

D) Divide each foot of rise by 8.66. 

5) Which of the following groups of hydrocarbons would have the greatest 
chance of not being flammable? 

A) Aliphatic Hydrocarbons. 

B) Aromatic Hydrocarbons. 

C) Halogenated Hydrocarbons. 

D) Ethers. 
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6) Which of the following is the greatest flammability range? 

A) Acetone. 

B) Benzene. 

C) Hexane. 

D) Acetylene. 


7) Which of the following is not an oxidizer? 

A) Fluorine. 

B) Hydrazine. 

C) Potassium Permanganate. 

D) Hydrogen peroxide. 

8) Which of the following describes materials that ignite spontaneously 
when in contact with air? 

A) Pyrophoric. 

B) Hypergolic. 

C) Pyrolysis. 

D) Deflagration. 


9) What type of extinguisher is used for an incipient stage aluminum 
powder fire? 

A) Class C. 

B) Class D. 

C) Class K. 

D) Class B. 

10) The particle size of combustible dust determines the maximum pressure 
potential in a confined space and: 

A) Has no impact on the explosion hazard. 

B) Has an impact on the explosion only if settled in the space. 

C) Has a lesser impact for a weaker explosion. 

D) Has a greater impact for more a powerful explosion. 
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11) The best fire protection policy for building construction, alteration, or 
demolition is/are provided by 

A) Sprinklers that are operational in as many building areas as 
possible. 

B) Fire bonles available on all floors. 

C) The Fire Marshal making monthly visits to all construction or 
demolition areas. 

D) A fire watch hired as soon as debris starts to accumulate. 

12) In the theory of fire, understanding the fire tetrahedron is important for 
understanding how to extinguish a fire. The four elements that must be 
present for a fire to occur are a fuel, heat, an oxidizing agent (usually 
oxygen), and a chemical chain reaction. One method used to reduce the 
possibility of a fire hazard is use of an inerting gas to reduce the 
oxidizing agent concentration. The most important property of this gas is 

A) Heat capacity. 

B) Molecular weight. 

C) Vapor pressure. 

D) Content of hydrogen. j 

13) A flammable liquid with a flash point of 70° F and a boiling point of 120° 
F is classified by the NFPA as a 

A) Class I liquid. 

B) Class lA liquid. 

C) Class IB liquid. 

D) Class II liquid. 

14) A local fire department has responded to a blaze on the surface of a 
combustible liquid in a laboratory setting. If firefighters apply AFFF, 
what hazard is associated with this approach option? 

A) The foam will not work at 100°C or higher. 

B) The high temperature will increase foam solubility and slow down 
its ability to smoother the fire. 

C) Foam is not a recommended extinguisher for a combustible liquid 
fire. 

D) Foam will form an emulsion of steam, air and fuel that may cause 
frothing of the burning liquid. 
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15) The characterization of a Class II, Division 2 location, according to the 
National Electrical Code is? 

A) A site where flammable or combustible vapors may be present in 
sufficient quantities to be hazardous. 

B) A place where combustible dust is normally present in adequate 
quantities to be hazardous. 

C) A scene where flammable or combustible vapors are not normally 
present, but could be, due to atypical or intermittent operations. 

D) A location where combustible dust is not normally present but with 
the potential due to abnormal or periodic operations. 

16) The fire tetrahedron states that combustion requires an oxidizer, fuel, heat 
and which of the following? 

A) Confinement. 

B) Surface area. 

C) Chain reaction. 

D) Deflagration. 

17) If a storage facility is used to store flammable products, where the 
possibility of explosion is high if involved in a fire, what would be the 
maximum travel distances allowable to exits, with and without a fire 
sprinkler system installed? (NFPA 101®, Life Safety Code®) 

A) 75 feet without and 150 feet with an approved fire sprinkler 
system. 

B) 100 feet without and 150 feet with an approved fire sprinkler 
system. 

C) 200 feet without and 200 feet with an approved fire sprinkler 
system. 

D) 75 feet without and 100 feet with an approved fire sprinkler 
system. 
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18) Fire detection and alarm systems protect propcity' and processes and are 
widely used in the United States. These lire protection systems utilize 
three distinct types of fire alarm signals: supervisory, alann and 


? 


A) Trouble. 

B) Activation 

C) Warning. 

D) Sabotage. 


19) A rate-of-rise detector responds to which condition? 

A) Smoke particulate in the air. 

B) Water pressure in fire suppression piping. 

C) Indoor humidity. 

D) Heat. 


20) Four components must be present for a chemical explosion to occur. 
These are an oxidizer, fuel, ignition source and 

A) Overpressure. 

B) Confinement. 

C) Reduction. 

D) Detonation 
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Domain 5 Quiz 1 Answers 


1) Answer B: 


Step 1: Determine quantity of water required for this application 

^ 0.22 gpm 120 ft' 

Q = —X —^—=26.4 gpm 


ft' 


1 


Step 2: 


Determine the required pressure in psi 





P = 


26.4 




1,5.6 j 


= 4.714' 


P = 22.2 psi 


Note: While selection "B" is the best answer, selection "A" may well be true 
considering that, in general, NFPA requires all sprinkler heads to have at least 7 
psi. 

Reference NFPA 13, 5-3.6 Exposure Protection. 

" 5 - 3 . 6.1 Piping shall be hydraulically calculated in accordance with Section 6-4 
to furnish a minimum of 7 psi (48 kPa) at any sprinkler with all sprinklers 
facing the exposure operating." 
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2) Answer B: 

Step 1 : Determine required flow 

p-f^T 

IkJ 

Q = K^/P=5.2^/T^ 

Q = 18.46 gpm 


Step 2 : Calculate protection area of each sprinlcler 

Area = 9 ft x 9 ft = 81 ft^ 


Step 3: Calculate the density 

Q = Density x Area 

Density = 

Area 

Density = 

81 ft= 

Density = 0.228 gpm per 
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3) Answer B; 


89 Id'' 



_325^_ 

891x2'' 


105,625 

891x16 



105,625 

14,256 


7.4 psi 


4) Answer C: 

i 

The Weight density of water is 62.4 Ibs/fl^. To convert to inch per foot of rise, 
divide by 144 (square inches in a foot). This equals about 0.433 psi per foot of 
water. 

For example: 

The water level in a large fresh water storage tank is 40 feet from the outlet 
piping. What is the pressure in psi? 

4011x0.433 = 17.32 psi 
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5) Answer C: 

Hydrocarbons are compounds that contain atoms of carbon and hydrogen 
only. They are broadly classified into two types, that is; aliphatic and 
aromatic. Aliphatic hydrocarbons are subdivided into saturated and 
unsaturated compounds and include the alkanes: methane, ethane, propane 
and butane. Aromatic hydrocarbons are derivative of the parent compound 
benzene. Ethers are members of a class of organic compound in which an 
oxygen atom has bridged between two hydrocarbon groups. Aliphatic ethers 
are highly volatile and extremely flammable. Hydrocarbons that have been 
partially halogenated burn, but generally with much less ease than their 
nonhalogenated analogs. The fully halogenated derivatives such as carbon 
tetrachloride are non-combustible. 


6 ) Answer D: 

Acetylene has the greatest flammability range. 



Lower Explosive Limit . 

Supper ExpIbsfv^Llmrt . 

Elashpofnt 
: PF) 

Vapor 

pensitv 

Acetone 

2:15 


13 

-4 

2.0 

Acetylene 

2.50 


100 

Gas 

0.9 

Ammonia (anhydrous) 

16 


25 

Gas 

0.6 

Benzene 

1.30 


7.1 

12 

7.8 

Carbon monoxide 

12.4 


74 

Gas 

1.0 

Gasoline 

1.4 


7.6 

-45 

3.4 

Hexane 

1.1 


7.5 

-7 

ao 

Toluene 

1.2 


7.1 

40 

3.1 

Vinyl Ghlodds 

3.6 


33 

Gas 

. 2.2 

p-y^QnQ 

1.0 


6.0 

90 

3.7 


7) Answer B: 

Oxidizing agents generally are recognizable by their structures or names. 
They tend to have a high oxygen ratio in their structures and sometimes 
release oxygen as a result of thermal decomposition. Oxidizing agents often 
have per prefixes (perchlorate, peroxides, and permanganate) and end in -ate 
(chromate, nitrate, chlorate). Strong oxidizers have more potential 
incompatibilities than perhaps any other chemical group (with the possible 
exception of water-reactive substances). Oxidizers should not be stored or 
mixed with any other material except under carefully controlled conditions. 
Storing oxidizing and reducing agents where they could mix can be a recipe 
for disaster. 
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Common oxidizing agents listed in decreasing order of oxidizing strength 
include: 



Fluorine 

Chlorine 

Ozone 

Sulfuric acid (concentrated) 
Hydrogen peroxide 
Oxygen 

Perchloric acid (concentrated) 

Hypochlorous acid 

Metallic iodates 

Metal chlorates 

Bromine 

Lead dioxide 

Ferric (iron +3) salts 

Metallic permanganates 

Iodine 

Metallic dichromates 
Sulfur 

Nitric acid (concentrated) 
Stannic (tin+4) salts 


8 ) Answer A: 

Pyrophoric materials ignite spontaneously when in contact with air. 
Hypergolic describes a violent reaction, which occurs when two materials 
encounter each other. Pyrolysis is the process of decomposition in the 
presence of heat Deflagration is a rapid burning fire which produces flame 
speed that travels slower than the speed of sound. 

9) Answer B: 

Aluminum powders have the highest Kst rate (a measurement of inherent 
explosive power) of all the combustible metal dusts. The designation "dry 
powder" has been especially chosen to indicate an agent’s suitability for use on 
Class D (combustible metal) fires. The term "dry chemical" is resei'ved for 
agents effective on A:B:C or B:C fires. 
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SPECIAL AGENTS 

USUALLY REMOVE AIR 


10) Answer D: 

Combustible dust is defined as a solid material composed of distinct particles or pieces, 
regardless of size, shape, or chemical composition, which presents a fire or deflagi-ation 
hazard when suspended in air or some other oxidizing medium over a range of 
concentrations. Combustible dusts are often either organic or metal dusts that are finely 
ground into very small particles, fibers, fines, chips, chunks, flakes, or a small mixture of 
these. As discussed in OSHA's Safety and Health Information Bulletin (SHIB): Combustible 
Dust in Industry: Preventing and Mitigating the Effects of Fire and Explosions, dust particles 
with an effective diameter of less than 420 microns (those passing through a U.S. No. 40 
standard sieve) should be deemed to meet the criterion of the definition. However, larger 
particles can still pose a deflagration hazard (for instance, as larger particles are moved, they 
can abrade each other, creating smaller particles). In addition, particles can stick together 
^I®) due to electrostatic charges accumulated through handling, causing them to 
become explosible when dispersed. Types of dusts include, but are not limited to: metal dust, 
such as aluminum and magnesium; wood dust; plastic or rubber dust; biosolids; coal dust; 
organic dust, such as flour, sugar, paper, soap, and dried blood; and dusts from certain 
textiles. Five elements are necessary to initiate a dust explosion, often referred to as the 
"Dust Explosion Pentagon". 


Ignition 


Dispersion of [ 
(fust particulates [ 


Confinement of 
dust ctoud 


V &\f 


Combustible dust 

J V Oxygen in air 


Copyriglit©2018 SPAIVF'^ International Training, LLC 


239 
















































CSP Exam Study Workbook Volume I 


The first three elements are those needed for a fire 

1. Combustible dust (fuel); 

2. Ignition source (heat); and, 

3. Oxygen in ail (oxidizei). 

An additional two elements must be present for a combustible dust explosion: 

4. Dispersion of dust particles in sufficient quantity and concentration; and, 

5. Confinement of the dust cloud. 

If one of the above five elements is missing, an explosion cannot occur. 

The ease of ignition and the severity of a combustible dust explosion are 
typically influenced by particle size. Other factors that influence the 
explosiveness of dusts include moisture content, ambient humidity, oxygen 
available for combustion, the shape of dust particles, and the concentration of 
dust in the air. Physical properties used to measure combustible dusts include: 

• MIE, the minimum ignition energy, which predicts the ease and likelihood of ignition 
of a dispersed dust cloud. 

• MEC, the minimum explosible concentration, which measures the minimum amount 
of dust dispersed in air required to spread an explosion. (The MEC is analogous to the 
Lower Flammable Limit (LFL) or Lower Explosive Limit (LEL) for gases and vapors 
in air). 

• Kst, the dust deflagration index, measures the relative explosion severity compared to 
other dusts. The larger the value for Kst, the more severe the explosion (See Table, 
below). Kst provides the best "single number" estimate of the anticipated behavior of 


a dust deflagration. 

Examples of Kst Values for Different Types of Dusts 


1 — 

|Du.st explosion 
’class* 

Kst (bar.m/s)* 

Characteristic* 

Typical material** 

jsto 

0 

No explosion 

Silica 

|st 1 

>0 and = 200 

Weak explosion 

Powdered milk, charcoal, sulfur, 
sugar and zinc 

jst2 

>200 and = 

300 

Strong explosion 

Cellulose, wood flour, and poly 
methyl acrylate 

P 

>300 

Very strong 
explosion 

Anthraquinone, aluminum, and 
magnesium 


jThe actual class is sample specific and will depend on varying characteristics of the material 
such as particle size or moisture. 

* OSI IA CPL 03-00-008 - Combustible Dust National Emphasis Program. 

** NFPA 68, Standard on Explosion Prevention by Deflagration Venting. 

Decreasing particle size increases KSt, and to a lesser degree, increases the 
explosion pressure Pmax. 
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specific guidance measures to prevent explosions can be found in OSPIA's 
SHIB Combustible Dust in Industiy: Preventing and Mitigating the Effects 
of Fire and Explosions, which lists measures to control dusts, eliminate 
ignition sources, and limit the effects of explosions to minimize injuries. 
Initial preventative steps are to contain combustible dust to areas that arc 
properly designed and located, with ignition sources either eliminated or 
controlled. Equipment or spaces such as ducts, dust collectors, vessels, and 
processing equipment that contain combustible dust should be designed in a 
manner to prevent leaks to minimize the escape of dust into work areas. Any 
dust that settles on workplace surfaces should be removed through a 
routinely implemented housekeeping program. Areas or equipment 
potentially subject to explosions, including the dust collection system, 
should also be designed to relieve pressure in a safe manner, or be provided 
with proper suppression, explosion prevention systems, or an oxygen- 
deficient atmosphere. The current definition in NFPA 654 is “a 
combustible particulate solid that presents a fire or deflagration hazard when 
suspended in air or some other oxidizing medium over a range of 
concentrations, regardless of particle size or shape.” The same definition is 
used for combustible metal dust in NFPA 484, Standard for Combustible 
Metals, Metal Powders, and Metal Dusts contains comprehensive guidance 
on the control of dusts to prevent explosions. The following are some of its 
recommendations: 


• Minimize the escape of dust from process equipment or ventilation 
systems; 

• Use dust collection systems and filters; 

• Utilize surfaces that minimize dust accumulation and facilitate cleaning; 

• Provide access to all hidden areas to permit inspection; 

• Inspect for dust residues in open and hidden areas, at regular intervals; 

• Clean dust residues at regular inteiwals; 

. Use cleaning methods that do not generate dust clouds, if ignition sources 
are present; 

• Only use vacuum cleaners approved for dust collection; 

• Locate relief valves away from dust hazard areas; and 

• Develop and implement a hazardous dust inspection, testing, 
housekeeping, and control program (preferably in writing with 
established frequency and methods). 

Facilities should carefully identify the following in order to assess their 

potential for dust explosions: 

• Materials that can be combustible when finely divided; 

• Processes which use, consume, or produce combustible dusts; 
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* open areas where combustible dusts may build up; 

♦ Hidden areas where combustible dusts may accumulate; 

• Means by which dust may be dispersed in the air; and 

• Potential ignition sources. 


11) Answer A: 

The threat of fire during construction, alteration or demolition projects is 
extremely high due to the presence of large quantities of combustible materials 
and debris and the many ignition sources available from construction or 
destruction operations. Additionally, the arson threat is greater during 
construction than at any other time. The maintenance of an operational fire 
sprinkler system with adequate water supply is the single most important fire 
prevention action one can take during these operations. Fire sprinklers should 
be the first system enabled and the last system disabled during construction or 
demolition. 


12) Answer A: 

According to the Fire Protection Handbook, the most important property is the 
heat capacity of a gas. 

13) Answer C: 

Flammable and combustible liquids are subdivided into classes as shown below 
(taken from NFPA 30 and 321, Basic Classification of Flammable and 
Combustible Liquids): _ 


CLASS 

Boiling Pqijit' . 

Flash Point ^ ; ' L - y 

I 


below 100° F 

lA 

below 100° F 

below 73° F 

IB 

at or above 100° F 

below 73° F 

IC 


at or above 73° F and 

below 100° F 

II 


at or above 100° F and 

below 140° F 

III 


at or above 140° F 

IIIA 


at or above 140 F and 

below 200° F 

lllB 


at or above 200° F 
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Answer D: 


□ 


According to the Fire Protection Handbook, if the temperature of the liquid 
itself is above the boiling point of water used to create the foam, a frothy and 
voluminous emulsion of steam, air and burning fuel may occur upon application 
of the foam to the surface of the fire. 


15) Answer D: 

Class II, Division 2 locations are those in which combustible dust is not 
normally present but might be due to abnormal or periodic operations. During 
those times, sufficient dust may be present in the air to produce explosive or 
ignitable mixtures. A Class n. Division 2 location is an area nonnally free of 
dust, but due to some incident, dust may be introduced. Mechanical breakdown 
of a valve or a break in a pipe are examples of conditions that would require an 
area to be classified as Division 2. 


16) Answer C: 

According to The NFPA Fire Protection Handbook, for combustion to occur, 
four components are necessary: Oxygen (oxidizing agent); Fuel(substrate); 
Heat(ignition); and a self-sustained chemical reaction (also referred to as the 
chain reaction). These components can be graphically described as the “fire 
tetrahedron”. Each component of the tetrahedron must be in place for 
combustion to occur. Remove any one of the four components and combustion 
will not occur. If ignition has already occurred, the fire is extinguished when 
one of the components is removed from the reaction. 

17) Answer D: 

Section 29 of the NFPA 101®, Life Safety Code®, provides guidance on 
maximum travel distance to exits. In the preceding question the content’s 
hazard was classified as ordinary hazard and the distance to an exit could not 
exceed 200 feet, or 400 feet if equipped with an approved automatic fire 
sprinkler system. However, any area used for storage of high hazard materials 
shall have an exit within 75 feet of the point where persons might be present. 
This distance can be extended to 100 feet when fire sprinkler protection is 
provided. Travel distances vary with different occupancies. Again, a review of 
the Life Safety Code® is certainly in order prior to the examination. 
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18) Answer A: 


Protective signaling systems provide three categories of signals: 

• Alarm signals - used to indicate water flow, manual station actuation, fire 
detector activation, discharge of a system, or other indication of a fire. 

• Supervisory signals - used to indicate time critical input, such as guard 
check-in, or loss of water or agent pressure, valves in wrong position, 
exit light not functioning, etc. 

• Trouble signals - used to indicate a fault in the system, shorted wiring, 
loss of signal, ground fault, etc. 

Note: The preferred reference for additional study is NFPA 72, 

Protective Signaling Systems. 


19) Answer D: 

There are three types of heat detectors candidates should be familiar with for 
the examination. They are listed below with their general characteristics: 
Fixed-Temperature Designed to alarm when the temperature of the 
operating element reaches a specified point. These units are susceptible to 
"thermal lag". 

Rate Compensation Designed to alarm when the temperature of 
surrounding air reaches a predetermined level, regardless of rate of 
temperature rise. Element configuration compensates for thermal lag. 

Rate-of-Rise Designed to alarm when the rate of temperature increase 
exceeds a predetermined value (usually 12 to 15°F per minute). An example 
of use would be on a petroleum-based hydraulic pump to prevent explosions. 


20) Answer B: 

As described in Counter Terrorism for Emergency Responders, 2"'* Edition, 
a chemical explosion, like fire, requires oxidizer, fuel, ignition, and chemical 
reaction but more impoifantly it requires confinement of the oxidizer and 
fuel. Without confinement, the materials will not explode; they will merely 
burn with great intensity. 


244 


Copyriglit©2018 SPAN^''* International Training, LLC 




CSP Exam Study Workbook Voliime I | 

Domain 5 Quiz 2 Questions 

1) What is the purpose of a jockey pump? 

A) To pump water through a sprinkler system to extinguish a fire. 

B) To maintain system pressure when the sprinkler system is not in 
use. 

C) To open Ihe sprinkler heads the proper size based on the rate of 
rise. 

D) To deliver water through the pipes so that the system can continue 
to put out the fire. 

2 ) A flood destroys a company's operations ability. After emergency 
management issues are addressed, the business implements several plans 
for recovery of critical files and information that had been stored offsite, 
establishes a temporary facility from which operations can be conducted, 
informs customers of circumstances and how customers will be served. 
These plans are examples of a comprehensive loss control activity called 

A) Emergency Management/Emergency Response. 

B) Situational Awareness. 

C) Disaster Recovery/Business Continuity Planning. 

D) Business Impact Analysis. 

3) Advanced emergency management planning is the best way to minimize 
potential loss from natural or technological disasters and accidents. The 
primary responsibilities of emergency planning must exclude: 

A) Establishing continuity of operations for the customers’ sake. 

B) Providing for the safety of employees and public. 

C) Protecting property and environment. 

D) Establishing methods to restore operations to a new normal as soon 
as possible. 
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4) Many different agencies might be responsible for controlling and 

cleaning up more complex hazardous materials incidents. Which of the 
following is the critical first step in responding to chemical release when 
multi agencies are involved? 


A) Approve the Incident Action Plan. 

B) Establish the Incident Command System. 

C) Approve resource requests. 

D) Order demobilization. 

5) The National Incident Management System (NIMS) is the responsibility 
of the: 

A) Department of State (DOS). 

B) Department of Health and Human Services (DHHS). 

C) Department of Defense (DOD). 

D) Department of Homeland Security(DHS). 


6) Under ICS, the Command Staff positions include: 

A) Safety Officer, Public Information Officer, and Liaison Officer, 
i B) Liaison Officer, Operations Section Chief, and Finance and 
Administration Section Chief 

C) Public Information Officer, Chief Executive Officer, and Safety 
Officer. 

D) Logistics Section Chief, Safety Officer, and the Contracting 
Officer. 

7) Wliich ti'aining level applies to employees who are only likely to witness 
or discover a hazardous substance release and who need to be trained to 
initiate an emergency response sequence by notifying the proper 
authorities of the release? 

A) Awareness Level. 

B) Operations Level. 

C) Hazardous Materials Technicians. 

D) Specialist employees. 
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8 ) The Clean Air Act (CAA) places the responsibility for the prevention of 
accidental chernical releases on both OSHA and EPA. OSEA has 
implemented the Process Safety Management (PSM) Rule. Which of the 
following represents the EPAs related program for threshold quantities of 
extremely hazardous substances? 

A) Risk Mitigation Process (RMP) Rule. 

B) Response Management Protocols (RMP) Rule. 

C) Response Mitigation Program (RMP) Rule. 

D) Risk Management Program (RMP) Rule. 

9) The public resists change for all the following reasons except? 

A) Fear of the unknown. 

B) False confidence. 

C) Loss of face. 

D) Lack of purpose. 

10) The most important spokesperson characteristics for effective risk 
communication to the public are: 

A) Expertise and authoritative presence. 

B) Appearance and empathy. 

C) Authoritative presence and credibility. 

D) Credibility and technical competency. 
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Domain 5 Quiz 2 Answers 


1) Answer B: 

A jockey pump, or a pressure-maintenance pump, is a small apparatus that 
works together with a fire pump as part of a fire-protection sprinkler system. It 
is designed to keep the pressure in the system elevated to a specific level when 
the system is not in use, so that the fire pump doesn't have to run all the time 
and the system doesn't go off randomly. It can also help prevent the system 
from damage when a fire happens and water rushes into the pipes. These 
devices consist of a three-part assembly. In many places, there are 
governmental guidelines and recommendations for installing these devices to 
make sure they work properly. To understand how a jockey pump works, it's 
important to understand how a fire sprinkler system works. Sprinkler systems 
consist of pipes with pressurized water in them and heads that are designed to 
open when they reach a certain temperature. When the heads open, the water 
pressure in the pipes drops, since water is flowing out of them. When this 
happens, a large device called a fire pump starts to send more water through the 
pipes so that the system can continue to put out the fire. The purpose of the 
jockey pump is to keep the water pressure in the pipes within a specific range 
when there's not a fire, so that the sprinklers won't go off randomly. Since pipes 
leak, over time, the water pressure inside them automatically goes down. The 
jockey pump senses this, and then fills them back up to normal pressure. If a 
fire happens and the pressure drops dramatically, the jockey pump won't be able 
to keep up, and the pressure drop will trigger the large fire pump to start 
sending water. Secondarily, this pump prevents sprinkler systems from being 
damaged when the fire pump begins sending water. If a system does not have a 
jockey pump keeping it pressurized, it may have a relatively low pressure. 

When the fire pump starts sending highly pressurized water through the pipes, 
the sudden change in pressure can damage or destroy the system. 


2) Answer C: 

According to Risk Analysis and the Security Survey, 3'''^ Edition, business 
continuity planning is a key part of a loss control program. Such plans should 
include recovering corporate information, setting up operations, and financing 
temporary operations until a new facility can be commissioned. Depending 
upon the risk of a natural disaster, some companies purchase business 
interruption insurance to help finance operations. 
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3) Answer A: 

According to the National Safety Council, advanced emergency management 

planning should include the following and they should be ranked as they are 
sequenced. 

1. Provide for the safety of employees and public 

2 . Protect property and the environment 

3. Establish methods to restore operations to normal as soon as 
possible 

When developing emergency management plans, sometimes the fundamental 
purpose is lost, which is to protect life, property and the environment. Though 
command and communication responsibilities are important and must be part of 
the planning process, fundamental strategies must be developed to protect 
people, property and the environment and then tactics can be applied. 

When developing a risk management plan, one must anticipate what will go 
wrong and make timely attempts to overcome identified loss scenarios. The 
risk management process consists of the following steps: 

• Identify loss scenarios 

• Develop alternatives to control them 

• Implement best solution(s) 

• Manage and control risk(s) 

4) Answer B: 

According the NFPA Hazardous Materials/WMD Response Handbook (2008), 
all the answers aie tasks foi the Incident Commander. A vital step during pre¬ 
incident planning is to identify these agencies. The first thing to establish is the 
Incident Command System and designate who is in charge. The National 
Incident Management System establishes the following functions as the 
Incident Commander(IC) primary responsibilities: 

• Have clear authority and taiow agency policy. 

• Ensure incident safety. 

• Establish the incident command post (ICP). 

• Set priorities, determine incident objectives and strategies. 

• Establish incident command system (ICS). 

• Approve incident response plan (lAP). 

• Coordinate command and general staff activities. 

• Approve resource requests and use of volunteers and auxiliary personnel. 

• Order demobilization as needed. 

• Ensure after action review. 
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5) Answer D: 


The National Incident Management System (NIMS), is the responsibility of 
the Department of Homeland Security (DHS). It provides a consistent 
template for managing incidents is a companion document to the National 
Response Framework and provides standard command and management 
structures that apply to response activities. This system provides a 
consistent, nationwide template to enable Federal, State, tribal, and local 
governments, the private sector, and Non-Govemmental Organizations 
(NGOs) to work together to prepare for, prevent, respond to, recover from, 
and mitigate the effects of incidents, regardless of cause, size, location, or 
complexity. This consistency provides the foundation for utilization of the 
NIMS for all incidents, ranging from daily occurrences to incidents requiring 
a coordinated Federal response. 


6 ) Answer A: 

ICS is organized into three components—^Incident Command, Command 
Staff, and General Staff positions. Incident Command can be comprised 
either of a single Incident Commander or a Unified Command. An 
example ICS organizational chart is shown | 
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The Command Staff (CS) members perform incident-wide tasks and report 
directly to the IC. The three most common CS positions include: 
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* Safety Officer - responsible for the safe operations of all tasks 
performed on-site. The Safety Office has the essential authority to 
terminate any operations deemed to be unsafe, and even to override the 
authority of the IC to do so. 

• Public Information Officer - the PIO is responsible for passing 
information regarding the incident to the public and to the media. 
Traditionally the PIO was responsible for press releases and public 
warning statements issued through the media. In recent years with the 
huge explosion of social media the PIO position has expanded greatly. 

® Liaison Officer - this position is responsible for interacting and 
coordinating with other response entities not represented 

7) Answer A: 

The OSHA 1910.120 HAZWOPER standard defines several levels of 
training for hazardous materials emergency responders. These include: 

• Awareness Level - First responders at the awareness level are 
individuals who are likely to witness or discover a hazardous 
substance release and who have been trained to initiate an emergency 
response sequence by notifying the proper authorities of the release. 
They would take no further action beyond notifying the authorities of 
the release. 

• Operations T ,evel - First responders at the operations level are 
individuals w'ho respond to releases or potential leleases of hazardous 
substances as part of the initial response to the site tor protecting 
nearby persons, property, or the environment from the effects of the 
release. They are trained to respond in a defensive fashion without 
trying to stop the release. Their function is to contain the release from 
a safe distance, keep it from s])reading, and prevent exposures. 

• Hazardous Materials T echuician - Hazardous materials technicians 
are individuals who respond Lo releases or potential releases for 
stopping the release They assume a more aggressive role than a first 
responder at the operations level in that they will approach the point 
of release to plug, patch or otherwise stop the release of a hazardous 
substance. 
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• Hazardous Materials Specialist - Hazardous materials specialists are 
individuals who respond with and provide support to hazardous 
materials technicians. Their duties parallel those of the hazardous 
materials technician, however, those duties require a more directed or 
specific knowledge of the various substances they may be called upon 
to contain. The hazardous materials specialist would also act as the 
site liaison with Federal, state, local and other government authorities 
regarding site activities. 

• On-scene Incident Commander - Incident commanders assume 
control of the incident scene beyond the first responder awareness 
level. 

• Skilled Support Personnel - Personnel, not necessarily an employer's 
own employees, who are skilled in the operation of certain equipment, 
such as mechanized earth moving or digging equipment or crane and 
hoisting equipment, and who are needed temporarily to perform 
immediate emergency support work that cannot reasonably be 
performed in a timely fashion by an employer's own employees, and 
who will be or may be exposed to the hazards at an emergency 


j.cspuiise scene. 

• Specialist Employees - Employees who, in the course of their regular 
job duties, work with and are trained in the hazards of specific 
hazardous substances, and who will be called upon to provide 
teclmical advice or assistance at a hazardous substance release 
incident to the individual in charge. 


Each of these classes of employees must receive the appropriate level of 
training for the tasks they are to perform. The standard prescribes 
minimum duration of training and many organizations require longer 
training courses. Similar standards and guidance are provided from other 
sources, such as National Fire Protection Association (NFPA) 472. 
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8) Answer D: 

OSHA has the responsibility for the protection of workers, the public and the 
environment from accidental chemical releases under the Process Safety 
Management (PSM) standard. The EPA has the responsibility for protection 
of the public and the environment from accidental chemical releases and 
promulgated the Risk Management Program (RMP). The RMP ensures that 
the public will be properly informed about chemical risks in their 
communities, and that the Federal, State, and local regulators will have more 
effective tools to assist with lowering chemical accident risk. The PSM and 
RMP programs regulate toxic, reactive, and flammable substances with 
many substances listed in both rules. As a result, if an employer were 
required to implement tbe PSM Rule fot u covet ed piocess, lha( same 
process may also be subject to the RMP Rule. Both the PSM and RMP 
Rules are important elements of an integrated approach to chemical safety. 
There are a lot of similarities between the two chemical safety regulations, 
but the two are very much different - OSHA requires no reporting of a 
facility’s Process Safety Management (PSM) program, but EPA does require 
a facility to submit their Risk Management Plan (on-line using “e-Submit” 
software). The other major difference is the EPA’s “off-site consequence 
analysis” (OCA) required for each “covered process” in order to determine 
the facility’s “Worst Case Release Scenario” and their “Alternative Release 
Scenario”. But the obvious differences stop there and unfortunately there 
are several other significant requirements that can cause some serious 
compliance issues for facilities that must comply with the RMP rule. To 
determine if your process is covered by either standard is to determine the 
quantity m the process and compare that to the threshold Quantities 
prescribed by the standard to determine if the process is covered by one or 
both standards. In some cases, the process may be covered by RMP and not 
OSHA and vice versa. For instance, a facility that uses one-ton chlorine 
cylinders would be covered by OSHA’s PSM but would NOT be covered by 
EPA’s RMP rule. This is because OSHA’s threshold for chlorine is 1,500 
pounds and EPA’s threshold are 2,500 pounds. The other difference in the 
“threshold determination” is that OSHA lumped ALL FLAMMABLE 
LIQUIDS (FP<100°F) together and set their threshold at 10,000 pounds. 

EPA treats flammable liquids differently in that the SPECIFIC 
FLAMMABLE LIQUID MUST be listed by CAS number to be considered 
to be an “Extremely Hazardous Substance” (EHS). 
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9) Answer B: 


Some of the common reasons that people resist change are: 

• fear of the unknown 

• disrupted habits 

• loss of confidence 

• loss of control 

• poor timing 

• work overload 
■» lusb ui iiicc 

• lack of purpose 


10) Answer A: 

Spokespersons allow the public to put a face to the act of responding to, 
investigating, and resolving a crisis. How a spokesperson handles public and 
media inquiries, in addition to what he or she says, helps establish credibility 
for an organization. It also contributes to the public’s transition from the crisis 
stage to resolution and recoveiy stages. An organization should carclUlly 
choose the personnel who will represent it. 

The selection should be based on two factors: 

• The individual’s familiarity^ with the subject matter 

• His or her ability to talk about it clearly and with confidence. 

Risk communication (RC) is a complex, multidisciplinary, multidimensional, 
and evolving process of increasing importance in protecting the public's health. 
Public health officials use RC to give citizens necessary and appropriate 
information and to involve them in making decisions that affect them-such as 
where to build waste disposal facilities. The National Research Council (NRC) 
defines risk communication as "an interactive process of exchange of 
information and opinion among individuals, groups, and institutions." The 
definition includes "discussion about risk types and levels and about methods 
for managing risks." Specifically, this process is defined by levels of 
involvement in decisions, actions, or policies aimed at managing or controlling 
health or environmental risks. There are seven cardinal rules for the practice of 
risk communication, as first expressed by the U.S. Environmental Protection 
Agency: 

• Accept and involve the public as a legitimate partner. 

• Plan carefully and evaluate your efforts. 

• Listen to the public's specific concerns. 

• Be honest, frank, and open. 


254 SPAlN^l^ International Training, LLC 








J0 CSP Exam Study Workbook Volume I 

• Coordinate and collaborate with other credible sources. 

« Meet the needs of the media. 

• Speak clearly and with compassion 
Communicating with the Public: 10 Questions To Ask 

9 Why are we communicating? 

• Who is our audience? 

« What do our audiences want to know? 

• What do we want Lu gel across? 

9 How will we communicate? 

» How will we listen? 

• How will we respond? 

® Who will carry out the plans? When? 

• What problems or barriers have we plamied for? 

• Have we succeeded? 


Factors Influencing Risk Perception 




Voluntary 

Imposed 

Under an individual's control 

Controlled by others 

Have clear bentfitc 

Have little or no benefit 

Fairly distributed 

Unfairly distributed 

Ndtui a \ 

Mimmndo 

Statistical 

Catastrophic . 

Generated by a trusted source 

Generated by an untrusted source * 

Familiar 

Exotic 

Affect adults 

Affect children 


According to FFJVIA, the person who delivers the messages plays a critical role 
in both risk and crisis communications. Communications experts have 
identified six traits of successtul risk communicators; 

• Communicator’s speaking ability 

• Reputation among audience members (trustworthiness and credibility) 

• Subject matter loiowledge 

• Image of authority 

• Obvious lack of vested interest 

• Ability to connect, sympathize, or empathize with the audience 

During a crisis or emergency, the messenger(s) puts a human face on disaster 
response and this person(s) is critical to building confidence in the public that 
people will be helped, and their community will recover. Public Information 
Officers (PIOs) regularly deliver information and messages to the media and the 
public. However, the primary face of the disaster response should be an elected 
or appointed official (i.e., mayor, governor, county administrator, city manager) 
or the director of the emergency management agency or both. 
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These individuals bring a measure of authority to their role as messenger, and in 
the case of the emergency management director, someone who oversees 
response and recovery operations. The public wants to hear from an authority 
figure, and the media wants to know that the person they are talking to is the 
one making the decisions. Emergency management agencies should also 
designate appropriate senior managers who will be made available to both the 
traditional and new media to provide specific information on their activities and 
perspective. This is helpful in even the smallest disaster when persons with 
expertise in specific facets of the response can be very helpful in delivering 
disaster response information and messages. Any official who serves as a 
communicator during and after a crisis should receive media training before the 
crisis. Ultimately, communicators will seek to create actual messages that 
transmit certain knowledge, whether factual (awareness) or action-based 
(operational). 

Six principles of effective crisis and risk communication: 

1. Be First: Crises are time-sensitive. Communicating information quickly 
is almost always important. For members of the public, the first source of 
information often becomes the preferred source. 

2. Be Right: Accuracy establishes credibility. Information can include what 
is known, what is not known, and what is being done to fill in the gaps. 

3. Be Credible: Honesty and truthfulness should not be compromised during 
crises. 

4. Express Empathy: Crises create harm., and the suffering should be 
acknowledged in words. Addressing what people are feeling, and the 
challenges they face, builds trust and rapport. 

5. Promote Action: Giving people meaningful things to do calms anxiety, 
helps restore order, and promotes a restored sense of control. 

6. Show Respect: Respectful communication is particularly important when 
people feel vulnerable. Respectful communication promotes cooperation 
and rapport. 
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Domain 6: Occupational Health and Ergonomics 




Knowledge of: 

1. Basic toxicology principles (e.g., symptoms of an exposure, LD50, 
mutagens, teratogens) 

2. Ergonomics and human factors principles (e.g., visual acuity, body 
mechanics, patient lifting, vibration, anthropometries) 

3. How to recognize occupational exposures (e.g., hazardous chemicals, 
radiation, noise, biological agents, heaVcold, infectious diseases, 
nanoparticles, indoor air quality) 

4. How to evaluate occupational exposures (e.g., hazardous chemicals, 
radiation, noise, biological agents, heat/cold, infectious diseases, 
ventilation, nanoparticles, indoor air quality), including techniques for 
iiicaiuiciuciit, saiiipliug, and analysis 

5. Howto control occupational exposures (e.g., hazardous chemicals, 
radiation, noise, biological agents, heat/cold, ventilation, nanoparticles, 
infectious diseases, indoor air quality) 

6. The fundamentals of epidemiology 

7. Occupational exposure limits (e.g., hazardous chemicals, radiation, noise, 

biological agents, heat) __ 
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Domain 6 Quiz 1 Questions 

1) A leaking pressurized piping system ejects 5 gallons of Ethyl alcohol in a 
laboratory that is 15 feet by 15 feet by 8 feet. The molecular weight of 
Ethyl alcohol is 46 and the SG is 0.79. LEE is 3.3%. With no air change 
and complete evaporation, does the Ethyl alcohol concentration created 
exceed the LEL? 


A) Yes, more than 4 times the LEL. 

B) No, 10% of the LEL. 

C) No, 25% of the LEL. 

D) Yes, more than 9 times the LEL. 


ppm = 


mg/m^ X 24.45 
MW 


2) Vapor from a process tank is generated at 1.2 cfm. The process location 
room measures 100 feet by 110 feet by 10 feet. Due to a fan malfunction 
the dilution ventilation has been reduced to 2,000 cfm. Calculate the 
vapor concentration generated in the room, after the process tank has 
operated for 5 minutes, 15 minutes, and 25 minutes? 

A) 28.4 ppm, 78 ppm, 120 ppm. ^ 

B) 809 ppm, 2223 ppm, 3,430 ppm. p _ _ >< (i _ „ -Nt/60 \ 

C) 76 ppm, 208 ppm, 319 ppm. 0 ^ 

D) 52 ppm, 143 ppm, 220 ppm. 


3) A worker was expose<1 In (he Pollowing ehemionls in air: Hexnne nt 30 
ppm. Toluene at 16 ppm, and xylene at 40 ppm. Does the exposure 
exceed the 8-hour time weighted average? The TLVs for each are 
hexane 50 ppm, toluene 20 ppm and xylene 100 ppm. 

Aj No, the TLV is less (ban 1,0, C, C, C. 

B) Yc 3, the TLV is greater than 1.0. tlv, TLV 2 TL'V^ 

C) Yes, the TLV is greater than 2.0. 

D) No, the TLV is less than 0.5. 
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4) A safety professional received a report on the given percentage of the 
workforce affected by a chemical’s toxicity. The toxic effects criteria are 
defined as a function of concentration (C) and time (T), which yields 
dose (d) or d = C X T. Toxic doses are as indicated below. If the 
workforce is exposed to a release of gas Z for 30 minutes, what is the 
predicted minimum concentration that will cause fatalities in 50% of the 
personnel? 


tT4g 

TU: 

BQ 

m 

m. 

fpopulatiDii m^i 
% popiilattort te 

artality: 

rtajfty- 

evwsibte- effects 


Expottent 




Tt^' 



■ 

(CF-cO. 







1 





: 150. ^ 

. 235 .; 




3i4x J'fii®' 


mm 

16 . 








A) 63 ppm. 

B) 3171 ppm, 

C) 733 ppm. 

D) 663 ppm. 


5) Determine the TWA concentration from the following measurement data; 
7'00 AM to 10'OO AM @ 7.10 ppm; 10:00 AM to 17:00 @ 195 ppm; 
12:00 PM to 1:00PM @60 ppm; 1:00 PM to 2:00 PM @ 0 ppm; 3:00 
PM to 4:00 PM @ 300 ppm 

A) 155.0 ppm. ^ (c, X T,) + ^ T 2 ) + - + (c„ x tJ 

B) 167.8 ppm. TWA- +...+ 

C) 172.5 ppm. 

D) 222.6 ppm. - 
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6) For an 8-hour workday, what is the allowable time limit for a 101.8 dBA 
noise? 

8 

A) 1.5 hours. 'j' =- 

B) 95 minutes. 

C) One hour. 

D) 156 minutes. 


7) Based on the allowable limits in the table, if the noise in a work area was 
95 dBA for 3 hours, 90 dBA for 4 hours and 85 dBA for 1 hour, is the 
allowable limit exceeded? 


NOISE EXPOSURES 


A'- ’ . • 

S Hrs g dBA ' i' Hrs t i s,: 

dBA 

8 

90 

3 

97 

1 

105 

6 

92 

2 

100 

0.5 

110 

4 

95 

1.5 

102 

0.25 

115 


A) No, is under the limit by > 25%. 

B) Yes, exceeds by < 50%. 

C) Yes, exceeds by > 50%. 

D) No, it is under the limit < 25?^. 

8) An Industrial Hygienist uses a sound level meter to determine the noise 
level in the center of 4 identical machines. The reading is 79.55 dB. 
Based upon this reading, determine the sound level reading of each 
machine. 

A) 70.3 dR j2 - Lni +10 h»g N 

B) 72.6dB 

C) 73.5 dB 

D) 78.0 dB 
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9) A significant shift in hearing loss that may cause health concerns is an 

average shift of_or greater at 2000, 3000, and 4000 Hz in either 

ear. 

A) IdB 

B) 5dB 

C) 8dB 

D) 10dB 

10) NIOSH recommends a de-rated Noise Reduction Rating (NRR) of 

A) 30% for all protectors. 

B) 25% for earplugs and earmuffs. 

C) 70% for earmuffs. 

D) 50% for formable earplugs. 

11) Using the following formula, evaluate the effectiveness of hearing 
protection provided to an employee who is using an ear plug assigned a 
NRR of 37 combined with muffs (NRR = 21) when exposed to an 8-hour 
TWAof 115dBA. 

A) Protected TWA = 98 

B) Protected TWA = 95 

C) Protected TWA = 85 

D) Protected TWA = 82 


NRR - 7 , 


12 ) 


Using the infuiiiialiun piovidcd in the illusLiatiuii below, calculate the 
duct flow at point "C". 


A) 1750 cfm 

B) 1550 cfm 

C) 2145 cfm 

D) 2245 cfm 


Q = AV 

V=4005Vw 
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13) What is the Recommended Weight Limit (RWL) for the following 

conditions: Weight to be lifted = 20 lbs, Distance between body and hand 
grip on the object to be lifted = 24 inches. Vertical position at the 
beginning of the lift = 36 inches. Vertical position at end of lift = 46 
inches. Frequency of lift = once every 5 minutes for eight hours. Note: 
Hand coupling is poor, and this job requires a twist from the "eyes front" 
position of 15°. 

RWL(lbs) = 51 (f)(1 -.00751V-30 i) (.82 + (l- (0.0032x A) )(FM) (CM) 

A) 14.8 lbs 

B) 16.8 lbs 

C) 20 lbs 

D) 26.8 lbs 


Frequency Multiplier Table (FM) 


Frequency 

Lifts/min. 

Work Duration | 

< 1 Hour 

>lbut<2 
Hours ; 

>2 but <8 

Hours 

v< |v 

30* ^30 

v<3o|v>3o: 

.i 

v< 1 

30 F^30 

<0.2 ' jl.OO Jl.OO ' 

0.95 |0.95 jO.85 jO.85 

0.5 jo.97 |0.97 

0.92 |0.92 1 

0.81 |0.81 

jo.94 jo.94 

0.88 |0.88 1 

0.75 |o.75 

2 jo.91 |0.91 

0.84 jo.84 1 

0.65 :fo.65 

3 ~™}a88 |o.88 ; 

0.79 I 0.79 II 

0.55 |0.55 

4 jo.84 jb^'i.; 

0.72 I 0.72 J 0.45 |0.45 

5 Jo.SO !o. 80 |0.60 jo.bO |o.35 |o.35 

G ‘0.75 jb.75 jo.50 ^.50 jb.27 |b.27 

2 Jo.60 jo.70 |o.42 |o.42 |o.22 |o.22 

js 

iO.52 |0.60 jO.35 |o.35 jo.l8 ]o.l8 

9 

0.45 |o.52 |0 30 ]o 30 jo 00 |o.l5 

10 

0.41 |0.45 : 

0.26 |0.26 fo.oo |0.13 

11 

0.37 |0.41 |0.00 jo.23 jo.OO fo.OO 

12. 1 

0.00 |0.37 jo.OO |0.21 JO.OO lo.ob | 

V) |(i.iio |().34 |i).0(i Jo nil jnoo jo on 

14 1 

0 00 |0 31 |i 

non jjooo fo.oo fo.oo 


15 


Imo 


lO.OO 


0.00 iO.OO |o.oo fo.oo 


iiCoupImg MuilipUer (CM) 

Coitplirtg Type | 

Couplmg MultipHer 

V < 30 mch.es |V ^0 inches 

(75 cm} |f(75 oin) 

Good 

LOO ll.OO 

Fair 

^ ii.oo 

Poor I 

[0.90 |b,90 
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14) Determine the Lifting Index for a 20-pound load with a calculated 
recommended weight limit of 14.8 lbs. 


A) 0.55 

B) 1.35 

C) 0.82 

D) 0.90 

15) The most important factor of wrench design is: 

A) The purpose of the tool and how it will be used. 

B) The type of metals used and grip strength. 

( !) The type of worker anti work eiiviromiienl. 

D) The use of self-opening springs and grip size. 
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Domain 6 Quiz 1 Answers 

1) Answer A: 


Step 1: 

Determine Volume in m^ 

15 ft 0.305 m 

1 ift 

8 ft 0.305 m 
, X =2.44 m 

i 1 ft 

Step 2: 

4.6 X 4.6 X 2.44 = 51.6 m^ 

Determine weight 

5 gal 8.34 lbs 

° X , X 0.79 = 32.9 lbs 

1 gal 

Step 3: 

Convert- lbs to mg 

32.9 lb _ 0.454 kg lOOOg 1000 mg 

1 “ lib '' 1kg Ig 

= 14,936,600 

= 1.49x10^ mg 

Step 4: 

Compute-ppm 

mg/m^ X 24.45 

MW 

(1.49x10'^/51.6) X 24.45 

46 

ppm = 153,859 
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Step 5: Convert to % 


153,859 

1,000,000 


xlOO =15.39% 


Alternate Solution 


Step 1: Determine-Volume 


15x15x8 = 1800 ft" 


Step 7.: Determine-weight 

5 gal 8.345 lbs 

—=—X- 

1 gal 


X 0.79 = 32.9 lbs 


Step 3: Determine the volume occupied by the Ethyl alcohol 

46 lbs 32.9 lbs 


392 ft-^ 


X 


X = 


32.9 X 392 
46 


X-280 ft^ 


Step 4: Determine concentration of Ethyl alcohol in the 1800 ft^ room. 


280 

ISOOft^ 


-X100 = 15.58% 
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2) Answer D: 

Step 1: Compute volume of room and determine the number of air 
changes per hour 

V-LxWxH 



V = 100xll0xl0 

V = 110,000 ft' 

- ^ Q X 60 

V 

2,000 X 60 

110,000 

N = 1.09 

Step 2: 

Apply formula and solve for 5 minutes of exposure. 

C = -x(l - 

Q ^ ^ 

C= x(l 

2000 ^ ^ 

C = 0.0006 x(l-6'“®) 

0 = 0.0006x0.0861 

C = 0.0000517 

Step 3: 

Convert to ppm 

ppm = C X 1,000,000 
ppm = 0.0000517 x 1,000,000 
ppm = 51.7 


Copyrightmoi S SP International Training, LLC 367 















CSP Exam Study Workbook Volume I 


step 4: 


Apply formula and solve for 15 minutes of exposure. 


C = — X (l 

_ g-Nt/60'\ 

Q 

/ 

c- X 

A -(1.09x15/60) 

2000 


C = 0.0006 X 

r(l 


C = 0.0006 X 0.239 
C-0.000143 


Step 5: Convert to ppm 

ppm = C X 1,000,000 
ppm =0 000143 X 1,000,000 
ppm =141 

step 6: Apply formula and solve for 25 minutes of exposure. 

C = -x(l-e-^"^") 

Q ^ ^ 

2000 ^ 

C - 0.0006 x(l-e^"'"'') 

0 = 0.0006x0.365 
C = 0.000219 

Step 7: Convert to ppm 

ppm = C X 1,000,000 
ppm = 0.000219 X 1,000,000 
ppm = 219 
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3) Answer B: 
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When two or more hazardous chemicals with similar toxic effects are 
present in the environment, the combined effect should be evaluated, rather 
than the individual effect. NOTE: The units can be either mg/m^ or PPM 
but must be consistent in the equation. For calculating the TLV for a 
Mixture of in air with Additive Health Effects, use the formula: 


TLV„ =■ 


c, 




TLVj TLV^ 


•+- 


TLV 


TLV„ 


30 16 40 

50 ^ 20 ^ 100 


TT.V,,^^0 0 + 0,8 + 0.1-l.S 


TLVmix is the Threshold Limit Value for a mixture of airborne chemicals 
with additive effects. If the sum is greater than one (1), then an 
overexposure exists. 


4) Answer D: 

Find the concentration of gas Z using C x T dose 

C^’x30 = 3.'1xl0* 



3.4x10* 

30 


= 11,333,333 


=2^11,333,333 
C = 663 
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5) Answer C: 

(C|XT.) + (C,xT,)+-4-(C.>cT.) 
(T, + T, + - + T.) 


(CiXT,) + (C,xT,) + (C3xT3) + (C.xT.) 
T,+Tj+T,+T4 


(210x3) I (195x2) I (0x1) i (60x1) i (300x1) 1380 


OR 


3+2+1+1+1 


8 


-172.5 


6) Answer A; 


T=- 


8 8 8 8 




/ 101 . 8-901 


^ 22 m 5J3 


T = 1.56 hours 


Under OSHA standards, workers are not permitted to be exposed to an 8- 
honr TWA equal to or greater than 90 dBA. OSHA uses a 5-dBA exchange 
rate, meaning the noise level doubles with each additional 5 dBA. The 
tbllowing chart shows how' long workers arc permitted to be exposed to 
specific noise levels; 


Pcrmissifiilc Duration (Houifs per y 
’iDay) 

> Sound Level 

YdBA, Slow Respon^^^y; 

16 

85 

8 

90 

4 

95 

2 

100 

1.5 

102 

1 

105 

0.5 

no 

0.25 or less 

115 
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7) Answer B: 


C1 Cl C3 
— + — + — = exposure 

Ti T2 T3 


3 

4 


+ - =1.25 
8 


1.25 is>l exposure not allowed 


8) Answer Cr 


Decibels are measured using a logarithmic scale, 
which means decibels cannot be added 
arithmetically. For example, if two noise sources 
are each produchig 90 dB riglil next to each other, 
the combined noise sound level will be 93 dB, us 
opposed to 180 dB. The following equation should 
be used to calculate the sum of sound pressure 
levels, sound intensity levels, or sound power 
levels: 

Lpt = Lpi I lOlogN 

Lp,=totaI sound pressure level generated by N sources (dB) 
Lp,“individual sound level of of each source (dB) 

N = number of sound pressure levels 


Lpt = Dpi = 10 log N 
hfpt ” 10 log 4 

~ L. - di02' 

Lpi = 79.55 - d.02 
Lpj = 73.53 dB 


The following table can be used to estimate a sum of various sound levels: 


I>ifference between two levels to be 
, added 

Amount to add to higher level tp'find 
\ the.sum „ _ ' 3 ' , 

0-1 dB 

3dB 

2-4 dB 

2dB 

5-9 dB 

1 dB 

10 dB 

OdB 
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9) Answer D: 


Noise exposure can result in threshold shifts at one frequency when 
moderate at two or more adjacent frequencies, or when even small 
successive shifts occur consistently over a period of years. OSHA’s current 
definition of a significant or “standard” threshold shift, is an average shift of 
10 dB or greater at 2000,3000, and 4000 Hz in either ear. (Noise & Hearing 
Conservation Manual 4* edition) 


10) Answer D: 

According to the Fundamentals of Industrial Hygiene, 6^ Ed, the most 
convenient method by which to gauge the adequacy of a hearing protector's 
attenuation capacity is to check its Noise Reduction Rating (NRR), a rating 
that was developed by the EPA. According to the EPA regulation, the NRR 
must be printed on the hearing protector's package. I'he NRR can be 
correlated with an individual worker's noise environment to assess the 
adequacy of the attenuation characteristics of the particular hearing- 
protective device. Appendix B of 29 (}H'R 1910.9.^ describes methods of 
using the NRR to determine whether a particular hearing-protective device 
(HPD) provides adequate protection within a givep exposure environment. It 
must be noted, however, that NRRs are based on data obtained under 
laboratory conditions using trained listeners who are fitted by professionals. 
Their ratings differ significantly from what is achieved in the real world. In 
1990, the National Institute of Safety and Health (NI03II) published 
Occupational Noise Exposure, R.evised Criteria. Based on studies conducted 
by iiumeious leseaiclieis of real world ITRRs achieved by 84 percent of 
wearers in 20 independent studies, they recommend lowering the 
manufacturer's NRRs significantly. NIOSH recommended using subject fit 
data based on ANSI 512.6-1997 to estimate HPD attenuation. If this is not 
available, they recurrrrrrertd that the labeled ITRRs be de-rated as follows. 

• Earmuffs-subtract 25 percent from the manufacturer’s labeled NRR 

• Formable earplugs-subtract 50 percent from the manufacturer’s 
NRR 

• All other plugs-subtract 70 percent from the manufacturer's NRR 
(NIOSH, 1998) 

Noise Reduction Rating (NRR) is a unit of measurement used to determine 
the effectiveness of hearing protection devices to decrease sound exposure 
within a given working environment. The purpose is to calculate the noise 
attenuation for protecting workers by preventing sensorineural (occupational 
induced) hearing loss. 


272 


Copyright©2018 SPAN^’'* International Training, LLC 







CSP Exam Study Workbook Volume I 


Also, the NIOSH derating scheme does not affect the 7-decibeI dBC to dBA 
correction as it is applied to the NRR only, de-rated or not. This 
compendium uses the NIOSH derating of the NRR when searching for 
hearing protectors based on the compendium user’s input of noise exposure 
levels in dBA or octave band levels. 

The Hearing Conservation Amendment to the Occupational Noise Standard 
(OSHA, 1983) describes six methods for using the NRR to detennine a 
worker's protected A-weighted noise exposure. These methods vary 
according to the instrumentation and parameters used to determine the 
unprotected noise levels. However, they can be summarized into two basic 
formulas, depending on whether unprotected exposure levels were measured 
on a C-weighted or an A-weighted scale. 

For C-weighted measurements: protected dBA = unprotected dBC - NRR, 
wiicrc the protected JBA and the uiipiulected dBC are 8-hour time-weighted 
averages determined according to the Occupational Noise Standard. This 
method is how the NRR was designed to be used. For example, if a protector 
has an NRR of 17 dB and it is used in an environmental noise level of 95 
dBC, the noise level entcrhig the car could be expected to be 78 dBA [95 - 
17 = 78] or lower in 98% of the cases if the protector is worn according to 
manufacturer’s specification. 

For A-weighted measurements: protected dBA = unprotected dBA - [NRR - 
7] where, again, the protected and unprotected dBA are 8-hour time- 
weighted averages determined according to the Occupational Noise 
Standard. This method is an adaptation for those whose instrumentation does 
not have C weighting capabilities. The 7 dB coiTection factor is used to 
account for the dc-emphasis of low-fref]i]ency energy inherent to the A- 
weightlng scale. So, for example, if a protector has an NRR of 17 dB and it 
is used in an environmental noise level of 95 dBA, the noise level entering 
the ear could be expected to be 85 dBA [95 - (17 - 7) = 85] or less in 98% of 
the cases. A-weightiiig is applied to instrument-measured sound levels 
in an effort to account for the relative loudness perceived by the human 
ear, as the ear is less sensitive to low audio frequencies. 


11) Answer B: 

ti\Tien trying to evaluate the impact of high noise levels on the human ear, 
it is very difficult to determine the effectiveness of hearing protectors. 
Hearing protectors are evaluated under laboratory conditions specified by 
ANSI Z24.22 and ANSI S3.19 
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However, in field conditions the Noise Reduction Rating 
(NRR) given hearing protectors often is provided a safety 
factor of 2 or reduced by 50%. This is necessary because 
field conditions never equal laboratory conditions. 
Additionally, when two noise reduction devices are 
properly worn, an additional 5 dB (doubling) of protection 
is provided. After field attenuation is calculated, it is 
subtracted from the 8-hour TWA value to obtain the 
protected TWA (sound level reaching the cochlea). 


Af 


ISIKR. - 7 

'7 


5 


Af 



A? = 15-4'5 
Af = 20 


Remember, the exam baseline is Federal OSEA standard 
of 90 dBA and 85 dBA if the individual has had a 
threshold shift. 


Pi-otectedTWA = TOA. * - A 
ProtectedTWA =115-20 


12) Answer A: 


ProtectedTWA = 95 dBA 



V = 4005 


Qa + Qb - Qc 

The flows in each branch of the duct 
are additive. 

Step 1 : Determine the Velocity of 
air flowing in branch "A". 

Vw 


V = 4005 a/{U5 

V = 4005x0.5 

V = 2003fpm 
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Step 2: Determine the area of the duct in branch "A". 


A = rcr^ 


A = 3.14 X 




vl2y 

A = 3.14 X 0.25 
A = 0.7854 square feet 

Step 3: Determine quantity of air flowing in duct "A". 

Q = VA 

Q = 2003 X 0.7854 


Q = 1573 cfin 


Step 4; Determine the velocity of .air flowing in branch "B". 

V = 40n5-N/W 

V=4005VO5 

V = 4005 X 0.224 = 896 fpm 


i - — A mm am 
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step 5: Determine area of duct in branch "B". 

A = 71 r^ 


A = 3.14 


f-T 

[uj 


A^J-4-jc_0,0625- 


A = 0.1963 square feet 

Step 6: Determine quantity of air flowing in duct "B". 

Q = VA 

Q = 896 X 0.1963 = 176 cfm 
Step 7: Determine sum of two branch flows. 


Qc = Qa + Qb 
Qc = 1573+ 176 


Q(. = 1749 cfin 


13) Answer A; 

The 1991 NIOSH lifting equation is a specialized risk assessment tool. It has 
been designed to meet selected lifting related criteria and encompasses 
biuincchaiiical, work physiology and psychophysical clcinciits in a practical 
application framework that, If followed, will result In a reduced number of work 
place mishaps. 
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RWL = LCxHMxVMxDMxAMxFMxCM 

RWL = 51 ) (1 - .00751V- 301) (.82 + (l - (0.0032 x A)) (FM) (CM) 
RWL = 51(f)(1-.0075X6)(.82+ ^)(l-(0.0032 x 15))(0.85)(0.9) 
RWL = 51X 0.417 X .955 x 1 x 0.952 x 0.85 x 0.9 
RWL = 14.8 lbs 


14) Answer B: 


LI = 


L 

RWL 


LI = 


20 

14.8 


1.35 


The, T .ifting Tnrlex provirles a numerical indicator of the need for redesign. A LI 
of greater than one means the job needs to be redesigned. As one can readily 
see from (he previous question, this job could benefit from locating the work 
closer to the employee. Additionally, some value might be gained by 
shortening workday length devoted to lifting. 

15) Answer A; 

According to MOSH, the best non-powered hand tool is one that tits the job 
you are doing, fits the work space available, and reduces the force you need to 
apply, fits your hand, and can be used in a comfortable work position. 
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Domain 6 Quiz 2 Questions 

1) When testing for chromium (VI) using the Biological Exposure Indices 
(BEIs), what determinate is tested for? 

A) Chromium in the urine. 

B) Chromium in the blood. 

C) Mandelic acid in the urine. 

D) Mandelic acid in the blood. 


2) Compression of nerves and blood vessels between clavicle and first and 
second ribs is a disease known as 

A) Polymorphous Light Eruption. 

B) Pneumothorax. 

C) Atelectasis. 

D) Thoracic Outlet Syndrome. 


3) A CIH has found that part of the workforce is being exposed to 
Chromium (VI). Assessment of exposed employees is conducted on 
Fridays at the shift end. The company CSP places all test results 

A) On a computer. 

B) In a file cabinet. 

C) In employee's personnel file. 

D) In employee's medical record. 

4) When a pitot tube is connected to a manometer for ventilation 

measurements, the inputs to the manometer are_and a nd the 

output is_? 

A) VP & SP, TP 

B) VP & TP, SP 

C) TP & SP, VP 

D) TP & SP, NP 

5) Which of the following operations requires the greatest capture velocity? 

A) Evaporation from tanks; degreasing; water baths. 

B) Spray booths; intermittent container filling; welding. 

C) Spray painting in shallow booths; barrel filling; crushers. 

D) Grinding; abrasive blasting; tumbling 
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6) Name the instrument utilized for measuring air velocity in the opening of 
a spray booth. 

A) Spirometer. 

B) Velometer. 

C) Smoke tube. 

D) Pitot tube. 

7) A metal fume hazard potentially present when welding stainless steel is: 

A) Hexavalent chromium. 

B) Lead chromate. 

C) Zinc oxide. 

D) Magnesium oxide. 

8) A CIH is involved in a monitoring operation using a carbon monoxide 
direct reading instrument. The instrument has recorded readings of 20 
ppm for 4 hours. Abruptly, without any change in plant conditions, the 
indicator increases rapidly to 75 ppm and has remained constant for 5 
minutes. This should initiate what action? 

A) Shut down all production operations immediately. 

B) Stop all operating PITs until readings drop. 

C) Continue monitoring. 

D) Stop and recalibrate instrument. 

9) Wdiich device is best for measuring an employee's accumulated radiation 
dose? 

A) Portacount®. 

B) Currie counter. 

C) Pocket dosimeter. 

D) Geiger counter. 

10) Amount of absorbed energy deposited in tissue/maller is called a 

A) RAr>. 

B) REM. 

C) ALARA. 

D) Roentgen. 
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11) Which of the following procedures would be used to determine the 

effectiveness of recently implemented controls for exposure reduction to 
benzene? 


A) Urine analysis preceding work shift, as well as after. 

B) Blood draws bimonthly. 

C) Saliva test before work each shift. 

D) Urine test after the work shift. 


12) The design of an exhaust hood requires sufficient knowledge of the 
process or operation so that the most effective hood or enclosure (one 
requiring minimum exhaust volumes with desired collection efficiency) 
can be installed. The most important factor successful design of an 
exhaust hood depends on the: 

A) Rate of airflow through the hood. 

B) Location of the hood. 

C) Shape of the hood. 

D) Duct diameter. 

13) ^ Sick building syndrome is defined as 

A) A lack of sufficient make-up air. 

B) A high level of carbon monoxide. 

C) Formaldehyde that is being released from new carpet at an 
undesirable rate. 

D) A building in which a significant number (more than 20%) of 
ucoupdiiL’ icpuit illnesses peiceivcd as building- lelaled. 


14) The National Institutes of Health (NTH) publishes Biosafety guidelines 
commonly used for containment of biohazardous agents in workplaces 
(Biosafety in Microbiological and Biomedical Laboratories). How many 
Biosafety levels (BSL) are there? 

A) 2 

B) 3 

C) 4 

D) 5 
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15) Which is the best method to prevent infection from a surface in a lab? 


A) Use of disposable PPE. 

B) Decontamination procedures for PPE. 

C) Industrial hygiene programs. 

D) Containment. 


16) The least common form of cold stress is: 

A) Chilblains. 

B) Hypothermia. 

C) Frostbite. 

D) Trenchfoot. 


17) If a person is suffering from heatstroke, which symptom would they 
unlikely experience? 

A) Severe headache. 

B) Profuse sweating and cool moist skin. 

C) Loss of consciousness. 

D) Rapid temperature-rise and hot dry skin. 

18) The science of measuring the human body for differences in various 
physical characteristics is: 

A) Kinesiology. 

B) Anthropometry. 

C) Physiology. 

D) Ergonomics. 

19) Liver damaging substances such as carbon tetrachloride, chlorofonn, 
tannic acid, and tricliloruethylene are called? 

A) Nephrotoxins. 

B) 1 let rial uxi IIS. 

C) Hepatotoxins. 

D) Lacrimators. 


Copyriglit©2018 SPAN^m luteiuatioual Tiuiuiug, LLC 


281 

















CSP Exam Study Workbook Volume I 


20) Disorders that affect the muscles, nerves, blood vessels, ligaments and 
tendons are called: 


A) Chronic wasting disease (CWD). 

B) Musculoskeletal disorders (MSDs). 

C) Cumulative trauma disorders (CTDs). 

D) Soft tissue diseases (STDs). 
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Domain 6 Quiz 2 Answers 

1) Answer A: 

The test for Chromium (VT) is for the “total chromium in the urine to be 
conducted at the end of shift at end of workweek.” 

2) Aiswer D: 

Thoracic outlet syndrome is defined as a disorder resulting from a compression 
of nerves and blood vessels between clavicle and first and second ribs at the 
brachial plexus. It can be caused by typing, keying, carrying heavy loads or 
keeping the head, arms and/or shoulders in an unnatural position. 

3) Answer D: 

According to 1910, employee exposure records are part of medical records. 
1910.1020(c)(5): "Employee exposure record" means a record containing any 
of the following kinds of information: 

1910.1020(c)(5)(i): Environmental (workplace) monitoring or measuring of a 
toxic substance or harmful physical agent, including personal, area, grab, wipe, 
or other form of sampling, as well as related collection and analytical 
methodologies, calculations, and other background data relevant to 
interpretation of the results obtained; 

1910.1020(c)(5)(ii): Biological monitoring results which directly assess the 
absorption of a toxic substance or harmful physical agent by body systems (e.g., 
the level of a chemical in the blood, urine, breath, hair, fingernails, etc.) but not 
including results which assess the biological effect of a substcuicc or agcnl ui 
which assess an employee's use of alcohol or drugs; 


4) Answer C: 


TP 


VI 



TP = VP + SP of VP - TP - SP 
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5) Answer D: 


CONDITION OF 

DISPERSION 

EXAMPLES 

CAPTURE 
VELOCITY (FPM) 

Released with practically no 
velocity into quiet air 

Evaporation from tanks; 
degreasing; etc. 

50-100 

Released at low velocity into 
moderately still air 

Spray booths; intemiittent 
container filliiig, low speed 
conveyor translbrs; welding; 
plating; pickling 

100-200 

Active generation into zone of 
rapid moving air 

Spray painting in shallow' 
booths; barrel filling; conveyor 
loading; crushers 

200-500 

Released at high initial 
velocity into zone of very rapid 
moving air 

Grinding; abrasive blasting; 
tumbling 

500-2000 


6) Aiiswei B; 

The Swinging Vane Anemometer or Velometer would be the instrument of 
choice where the exhaust opening is large, and the air velocities are low as in 
spray booths or chemical hoods. The rotating vane anemometer is useful for 
measuring the airflow through large supply and exhaust openings where the air 
velocities are relatively high. In the calibration of airflow instruments, a 
spirometer is considered a primary standard. 

7) Answer A: 

According to the NSC Accident Prevention Manual for Business and Industry: 
Since chromium is used in all stainless-steel alloys, welding stainless steel can 
cause fumes of trivalent or hexavalent form of chromium to be released into the 
Welder's breathing zone. 

8) Answer D: 

Based on the statement in the question that there were no changes in plant 
operations wc feel the best eoursc of action would be to stop monitoring and 
recalibrate the instrumentation. The reading of 65 ppm is not life threatening 
(the IDLH is 1200 ppm) and recalibration should be able to be accomplished in 
fresh air in a very short time. If hydrogen sulfide was present, since it is an 
interference agent with carbon monoxide sensors, it could cause the CO 
readings to be incorrect. 
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9) Answer C: 

A pocket dosimeter measures a person's accumulated radiation dose. A 
pocket dosimeter is frequently used in conjunction with a film badge 
(Themoluminescent Dosimetry Badge). 

10) Answer A: 

Radiation is energy that comes from a source and travels through space at 
the speed of light, 'fhis energy has an electric field and a magnetic field 
associated with it and has wave-like properties. You could also call 
radiation “electromagnetic waves”. Three common measurements of 
radiation are the amount of radioactivity, ambient radiation levels, and 
radiation dose. The guiding principle of radiation safety is ALARA or 
"as low as reasonably achievable". 


oentge.iT (R) 

1 

A measure, of energy deposited in ti.ssue/mattei' 

Amount of charge from ion particles produced in air 

Coulombs/Kg air 

A unit of evpn<!ure to ionizing radiation 

Radiation 
Absorbed Duse 
(BAD) 

Amount of absorbed energy deposited in tissue/matter 

1 rad - 100 ergs of deposited energy in a gram of tissue/matter 

1 gray (Metric) - 100 rads (10,000 ergs) 

Applicable to all types of radiation 

Roentgen 
Equivalent Man 
(REM) 

Rem is a biologically-weighted absorbed dose. 

It is a dose equivalent that takes into account the energy 
absorbed and the biological effect upon tissue. 

This is especially important in cases of internal exposture. 

It's often expressed in terms of thousandths of a rem (or mrem). 
Alpha, beta, and gamma radiation do not all cause the same 
damage — they have different biological effects. 

As Low As 
Reasonably 
Achievable 
(ALARA) 

A principle of safety 

Limits exposure to radiation as much as possible 

Ensures that no exposure should be without a benefit 
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Physiological Effects of radiation include: 


• Acute 

o Absorption or intake of a relatively large amount of radiation 
o Over a short amount of time (seconds, minutes, or hours) 

• Chronic 

o Absorption or intake of radiation over a long period of time (years 
or a lifetime) 

• Somatic 

o Can occur from acute or chronic exposure 
o Affects the exposed body 
o May be months or years after exposure 
o Shortened life span and aging 
o Can cause cancer 

• Genetic 

o May affect future offspring 
o Direct radiation of reproductive organs 
o Cellular DNA affected - mutagenic 


• Teratogenic 

o Direct irradiation of developing fetus 
_ o Results in death or deformity _ 


Whole Body 
Absorbed 
Duse (tad) 

Effect 

Fatalities 

10 

None 

None 

100 

Nausea, vomiting and diarrhea 

None 

400 

Death without medical intervention 

LD50/30 

1,000-2,000 

Gastromtestinal syndrome 

100% in 1 to 2 weeks 

Less than 
2,000 

Central Nervous System 

100% in a few days 


11) Answer D: 

Biological monitoring to determine effectiveness of recent changes would 
involve urine tests to determine the S-phenylmercapturic acid or t,t-muconic 
acid content after each work shift. 
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12) Answer A: 

The design of an exhaust hood requires sufficient knowledge of the process 
or operation so that the most effective hood or enclosure (one requiring 
minimum exhaust volumes with desired collection efficiency) can be 
installed. The successful design of an exhaust hood depends on all three: 

• Rate of airflow through the hood 

• Location of the hood 

• Shape of the hood 

According to OSHA, the rate of airflow through the exhaust hood (that is, 
the exhaust volume rate) is the most important factor for all types of hoods. 
For local, side, downdraft, and canopy hoods, the location is equally 
important because the rate of airflow is based on the relative distance 
between the hood and the source. The shape of the exhaust hood is another 
design consideration. If the hood shape is not selected properly, considerable 
static pressure losses may result. 

13) Answer D: 

Answer D is the American Society of Hekting and Air-Conditioning 
Engineers (ASHRAE) definition of a “Sick Building”. 

If a significant number of occupants complain of eye, nose, and throat 
irritation, headaches, dizziness, or difficulty concentrating, but recover soon 
after leaving the building, these are strong indicators of poor air qualit}^ 
Buildings with consistently high levels of complaints are commonly called 
“sick buildings.” A Health Hazard Evaluation (HHE) by NIOSH or a similar 
evaluation by a qualified lAQ test organization will indicate if the building 
has indoor air quality problems 

14) Answer C: 

There are 4 Biosafety levels: 

BSL-1 - agents not known to consistently cause disease in healthy adults 
BSL-2 - agents associated with human disease, hazard is from percutaneous 
injury, ingestion, mucous membrane exposure 

BSL-3 - indigenous oi exotic agents with potential for aerosol transmission; 
disease may have serious or lethal consequences 
BSL-4 - dangerous/exotic agents which pose high risk of life-threatening 
disease; aerosol-transmitted lab infections; or related agents with unknown 
risk of transmission. 
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15) Answer D: 


Containment is the mechanism for ensuring that workers, the immediate 
work environment, and the community, including those outside the 
immediate workplace, are protected or shielded from exposure during 
workplace activities involving infectious or biological agents. As stated in 
the 5th edition of Biosafety in Microbiological and Biomedical Laboratories 
(BMBL, 2009), "the term 'containment' is used in describing safe methods, 
facilities and equipment for managing infectious materials in the laboratory 
environment where they are being handled or maintained." Varying 
configurations of these components are used depending on the hazard 
category of the work. The CDC and NIH have designated four default 
configurations of work practices, safety equipment, and facility design as 
biosafety levels (BSLs) for work involving infectious agents or activities in 
which experimentally or naturally infected vertebrate animals are 
manipulated. The combination must be specifically appropriate for the 
operations performed, the documented or suspected routes of transmission of 
the agent, and the laboratory function or activity. The use of increasingly 
stringent procedures and more complex laboratory facilities permits higher 
risk activities to be carried out safely. Specific mitigation measures should 
be selected based on the identified risks. As a simple example, minimizing 
sharps would be a good practice for handling an agent that causes disease 
through percutaneous exposure. Depending on the sophistication of the 
mitigation measures, containment can be expensive to operate and maintain 
and/or proccdurally burdensome, so optimizing the control measures for the 
identified risks ideally provide the best return on investment to improve 
safety. 

16) Answer A: 


The most common cold induced illnesses/injnries are hypothermia^ frostbite^ 
trench foot. The human body is designed to work optimally at a temperature of 
98.6° F + 1.8°F. The human body is less capable of coping with heat loss than 
with heat gain, lixposure to cold tempeiatures, air teinperatuies less than 61'"' F, 
can reduce dexterity manual dexterity. While adaptive mechanisms (i.e. 
sweating and acclimation) are crucial during heat stress exposures, the 
physiological adaptations to cold stress have less dramatic effects. The first 
physiological response to cold stress is to conserve body heat by reducing blood 
circulation through the skin, effectively making the skin an insulating layer. 

The second physiological response is boosting the body’s metabolism through 
shivering, a sign of significant cold stress and that hypothermia may be present. 
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However, it is relatively weak as a protective mechanism. Behavior is the 
primary human response to preventing excessive exposure to cold stress. 
Behaviors include increasing clothing insulation, increasing activity, and 
seeking warm locations. Hazards associated with cold stress are manifested in 
two distinct fashions: systemic (hypothermia) and local (localized tissue 
damage). As hypotheraiia progresses, depression of the central nervous system 
becomes more severe. This accounts for the progression of signs and symptoms 
from a sluggishness through slurred speech and unsafe behaviors to 
disorientation and unconsciousness. The ability to sustain metabolic rate and 
reduced skin blood flow is diminished by fatigue. Thus, fatigue increases the 
risk of severe hypothermia through decreasing metabolic heat and increased 
heat loss from the skin. Because blood flow through the skin is reduced to 
conserve heat, the skin and underlying tissues are more susceptible to local cold 
injury. 

Cold Stress Disorders The four physical disorders that can arise from cold 
stress, listed in increasing order of severity, are as follows: 

• Chilblains: Chilblains usually arise because of inadequate clothing during 

periods of exposure to cold temperatures and high relative humidity’s. 
Reddening of the skin accompanied by localized itching and swelling are 
the principal indications of chilblains. i 

• Frostnip: Frostnip, which is similar to frostbite, results from prolonged, 
unprotected exposures to cold temperatures above 32“F (0°C). 

Symptoms of frostnip are areas of pain and/or itching, and a distinct 
whitening of the skin. 

® Frostbite: Frostbite is produced from unprotected exposures to cold 
temperatures at or below freezing — i.e., <32°F or 0°C. Frostbite is 
characterized by the sequential change in skin color from white to gray to 
black [depending upon the temperature and the length of exposure], a 
reduction in the sensations of touch ranging from slight to total [again 
depending upon the temperature and the length of exposure], and 
numbness. 

» Hypothermia: Hypothermia results from extreme exposures to the factors 
of cold stress, coupled possibly with dehydration and/or exhaustion. 
Alcohol and/or drug abuse can also contribute to hypothermia. A person 
who is experiencing hypothermia will usually show some or all the 
following symptoms: chills, euphoria, pain in the extremities, slow and 
weak pulse, body temperature of less than 95°F (35°C), fatigue, 
drowsiness, and unconsciousness. 
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Cold-Related Disorders 

Disorder 

Symptoms 

Signs 

Causes 

First Aid 

Hypothermia 

Chills 

Pain in 
extremities 
Fatigue or 
drowsiness 

Euphoria 

Slow, weak pulse 
Slurred speech 
Collapse 

Shivering 
Unconsciousness 
Body temperature 
<95 F (35 C) 

Excessive 

exposure 

Exhaustion or 

dehydi'ation 

Subnormal 

tolerance 

(genetic or 

acquired) 

Drug/alcohol 

abuse 

Move to warm area and 
remove wet clothing Modest 
external warmmg 
(external heat packs, 
blankets, etc.) 

Drink warm, sweet fluids if 
conscious 

Transport to hospital 

Frostbite 

Burning 
sensation at first 
Coldness, 
numbness, 
tingling 

Skin color white 
or grayish 
yellow to reddish 
violet to black 
Blisters 

Response to 
touch depends on 
depth of freezing 

Exposure to 
cold Vascular 
disease 

Move to warm area and 
remove wet clothing External 
warming (e.g., warm water 
Drink warm, sweet fluids if 
conscious 

Treat as a bum, do not rub 
affected area 

Transport to hospital 

Frostnip 

Possible itching 
or pain 

Skin turns white 

Exposure to 
cold (above 
freezing) 

Similar to frostbite 

Trench Foot 

Severe pain 

Tingling, 

itching 

Edema 

Blisters 

Response to 
touch depends on 
depth of freezing 

Exposure to 
cold (above 
freezing) and 
dampness 

Similar to frostbite 

Chilblain 

Recurrent, 
localized 
itching Painful 
inflammation 

Swelling 

Severe spasms 

Inadequate 

clothing 

Exposure to 
cold and 
dampness 
Vasculai 
disease 

Remove to warm area 

Consult physician 

Raynaud’s 

disorder 

Fingers tingle 
Intermittent 
blanching and 
reddening 

Fingers blanch 
with cold 
exposure 

Exposure to 
cold and 
vibration 
Vascular 
disease 

Remove to warm area 

Consult physician 







Hypothermia is related to systemic cold stress, and the other disorders are 
related to local tissue cooling. 


Dressing properly is extremely important to preventing cold stress. The type of 
fabric worn also makes a difference. Cotton loses its insulation value when it 
becomes wet. Wool, silk and most synthetics, on the other hand, retain their 
insulation even when wet. 


290 


Copyright€>2018 SPAINF’'* International Training, LLC 




















M CSP Exam Study Workbook Volume I 


17) Answer B: 


Heat Stress Disorders 

Disorder 

Symptoms 

Signs 

Causes 

First Aid 

Heat stroke 

Chills 

Restlessness 

Instability 

Euphoria Red face 
Disorientation Hot, 
dry skin 

Erratic behavior 
Collapse Shivering 
Unconsciousness 
Convulsions Body 
temperature >104 F 
(40 C) 

Excessive exposure 
Subnormal tolerance 
(genetic or acquired) 

Drug / alcohol abuse 

Immediate, 
aggressive, 
effective cooling. 
Transport ot 
hospital 

Take body 
temperature 

Heat 

exhaustion 

Fatigue 
Weakness 
Blurred vision 
Dizziness, 
headache 

High pulse rate 
Profuse sweating 

Low blood pressure 
Insecure gait 

Pale face Collapse 
Body temperature: 
Nonnal to slightly 
increased 

Dehydration (caused by 
sweating, diarrhea, 
vomiting) Distribution of 
blood to 

the periphery Low level 
of acclimation Low level 
of fitness 

Lie down flat on 
back in a cool 
environment 

Drinlc water. 

Loosen clothing 

Dehydration 

No early 
symptoms 
Fatigue / 
weakness Dry 
mouth 

Loss of work 
capacity Increased 
response tune 

Excessive fluid loss 
caused by sweating, 
illness (vomiting or 
diarrhea), alcohol 
consumption 

Fluid and salt 
replacement 

Heat syncope 

Blurred vision 
(gray-out) 
Fainting 
(brief black¬ 
out) Normal 
temperature 

Brief fainting or 

near-fainting 

behavior 

Pooling of blood in the 
legs and skin from 
prolonged static posture 
and heat exposure 

Lie on back in cool 
environment Drink 
water 

Heat cramps 

Painlul muscle 
cramps 
especially iii 
abdomiTifil or 
fatigued 
muscles 

Incapacitating pain 
in muscle 

Electrolyte imbalance 
caused by prolonged 
sweating without 
yidpqiiRtp thiiH and salt 
intake 

Ret in a cool 
environment 

Drink sailed water 
(M S%9alt 
solution). Massage 
muscles 

Heat rash 
(prickly heat) 

Itching Skin 

Reduced 

sweating 

Skin eruptions 

Prolonged, uninterrupted 
sweating 

inadequet hygiene 
practices 

Keep skin clean 
and Reduce heat 
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18) Answer B: 


Anthropometry refers to the measurement of the human individual. 
Anthropometry involves the systematic measurement of the physical 
properties of the human body, primarily dimensional descriptors of body 
size and shape. Today, anthropometry plays an important role in industrial 
design, clothing design, ergonomics and architecture where statistical data 
about the distribution of body dimensions in the population are used to 
optimize products. Changes in lifestyles, nutrition, and ethnic composition 
of populations lead to changes in the distribution of body dimensions (e.g. 
the obesity epidemic), and require regular updating of anthropometric data 
collections. 

Kinesiology is a scientific study of human or non-human body movement. 
Kinesiology addresses physiological, biomechanical, and psychological 
mechanisms of movement. Applications ot kmesiology to human health (i.e. 
human Kinesiology) include biomechanics and orthopedics; strength and 
conditioning; sport psychology; methods of rehabilitation, such as physical 
and occupational therapy; and sport and exercise, Shidies of human and 
animal motion include measures from motion tracking systems, 
electrophjysiology of muscle and brain activity, various methods for 
monitoring physiological function, and other behavioral and cognitive 
research techniques. 

Physiology is the scientific study of the normal function in living sysleius. A 
sub-discipline of blolog}^ Its focus Is in how organigme, organ Fy^steme, 
organs, ceils, and biomolecules carry out the chemical or physical functions 
that exist in a living system 

Ergonomics (Human Factors) also known as comfort design, functional 
design, and systems, is the practice of designing products, systems, or 
processes to take proper account of the interaction between them and the 
people who use them. The study of people's efficiency in their working 
environment. The field has seen contributions from numerous disciplines, 
such as psychology, engineering, biomechanics, industrial design, 
physiology, and anthropometry. In essence, it is the study of designing 
equipment, devices and processes that fit the human body and its cognitive 
abilities. The two terms "human factors" and "ergonomics" are essentially 
synonymous. 
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19) Answer C: 

Substances capable of damaging the liver are called hepatotoxins. The liver 
is the main processing organ for toxins. It may convert toxins into nontoxic 
forms; however, the liver may generate a more toxic by-product, which can 
cause cellular and tissue damage. Examples of hepatotoxins are carbon 
tetrachloride, chloroform, tannic acid, and trichloroethylene. Examples of 
chemicals that cause cirrhosis (a fibrotic disease that results in liver 
dysfunction and jaundice) are carbon tetrachloride, alcohol, and aflotoxin. 
Other effects can range from tumors to enlargement of the liver and fat 
accumulation. The main function of the kidneys is to filter the blood and 
eliminate wastes. Because waste gets concentrated in the process, toxins can 
be at uiuch higher levels in the kidneys. Toxms that damage thin organ are 
known as nephrotoxins. Most heavy metals fall hito this categoiy, 
including mercury, arsenic, and lithium. Many halogenated (i.e., 
chlorinated) organic compounds are also nephrotoxins such as 
tetrachloroethylene, carbon tetrachloride, and chloroform. Other chemicals 
that damage the kidneys include carbon disulfide, methanol, toluene, and 
ethylene glycol. Substances capable of producing blood disorders are called 
hematoxins. Chemicals that affect the bone marrow, which is the source of 
most of the components of blood, are arsenic, bromine, methyl chloride, and 
benzene. Chemicals that affect platelets, which are cell fragments that help 
in the process of blood clotting, are aspirin, benzene, and tetrachloroethane. 
Chemicals that affect white blood cells, which help the body defend against 
infection, are naphthalene and tetrachloroethane. Lacrimators are chemicals 
that can cause instant tearing at low concentrations. Examples are tear gas 
and MACE. Other chemicals can cause cataracts, optic nerve damage, and 
retinal damage by circulating through the bloodstream and teaching the eye. 
Examples of these are naphthalene, methanol, and thallium. 
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Categories of Hazards in Industrial 




^ahd 


Irritants 

Exposed tissues 

(e.g., mucous 
tissues) 

Pain, fluid 

accumulation 

Acids and acid vapors, sulfur dioxide, ozone, ammonia, chlorine 

Simple 

Asphyxiants 

Body cells (02 is 

blocked from the 
lungs) 

Confusion, 

collapse, 

unconsciousness 

Nitrogen, argon, helium, carbon dioxide, methane (natural gas) 

Chemical 

Asphyxiants 

Body cells 
(interferes with 
oxygenation of 
body 
cells) 

Contusion, 

headache, 

collapse; 

unconsciousness 

Carbon monoxide, hydrogen sulfide, inorganic cyanides 

Anesthetics or 

Central 

Nervous 

System 

Depressants 

Central nervous 
system 

Dizziness, 

drowsiness, 

collapse, 

unconsciousness 

Liquids and vapors of many organic solvents (e.g., alcohols, ethers, 
esters, chlorinated hydrocarbons, toluene, xylene, benzene) 

Agents that 
can cause lung 

ilh\C53CA (u^., 

fluid 

accumulation, 
ilSSMP. SCHlTing, 
cancer) 

Tyiinijs, iiiiiiigs of 

either the 
lungs ui the 
abduinen 

RmHlhlessness^ 
chest pain, 
cough, 
weakness 

Ashesfos, {‘rystnllinc ^IHcn (e g ^ rjuartz)^ rfldir» 5 ^rtive 

substances, beryllium and its compounds, welding fumes, cotton 
tiborOj Qroonio and its oompound 3 , hydrogen iluoildc, 
phosgene, nitrogen dioxide 

Carcinogens 

(agents that 
arc known or 
suspected of 
causing 
cancer in 
humans) 

Various organs, 

depending 
on the agent 

Pain, coughing, 

tumors, various 
otlici s)'nip toms 

Coqfimied carcinogens include: asbestos, radioactive substances, 
polycyclic aromatic hydrocarbons (PAHs), arsenic and its 
compounds, benzene, hexavoloiit chromium 
compounds, coal tars and pitches, vinyl chloride 

Suspect carcinogens include- aci-ylonitrile^ be.n/irHnr.-bHSPd <fres, 
benzo[a]pyrene, beiyllium and its compounds, cRdmium and its 
compounds, carbon tetrachloride, creosote, 
ethylene oxide, formaldehyde gas, 2,3,7,8- tetrachloro- 
dibenzo[p]dioxin (TCDD), trichloroethylene, tetrachloroethylene, 
and cr 3 ^stalline silica dust 

Nephrotoxins 

Kidneys 

Symptoms vary 
for different 
agents 

Most heavy metals and their compomids (e.g., lead, mercury, 
chromium, uranium), some halogenated hydrocarbons 
(e.g.jtrichloroethylene, chloroform, carbon 
tetrachloride), 2,4,5-trichlorophenoxyacetic acid (2,4,5-T), 
polychlorinated biphenyls (PCBs) 

Hepatotoxins 

Liver 

Symptoms vary 
for different 
agents 

Some halogenated hydrocarbons (e.g., carbon tetrachloride, 
chloroform, trichloroethylene and tetrachloroethylene), ethyl 
alcohol, allyl alcohol, uretliane monomer, hydrazine, cerium and its 
compounds, beryllium and its compounds, and some 
phaniiaceuticals 

Chemical 

Allergens 

(sensitizers) 

Various tissues, 

especially 
skin and eyes 

Itching, 

swelling, 

inflammation 

Formaldehyde, beryllium and its compounds, 
toluene-2,4-diisocyanate (TDI), creosote, some 
aciylates, epoxy resins and components, coal tar and its derivatives, 
some organic dyes, turpentine, some woods, poison ivy and oak, 
white sumac, some pharmaceuticals 

Genotoxic and 

fetotoxic 

agents 

Genotoxic: 
affects the 
genetic material 
of reproductive 
cells Fetotoxic: 
affects a fetus 

Genotoxins: 

may be few 
immediate signs 
Fetotoxins: 
deformity or 
loss of a fetus 

Benzene, toluene, xylene, ethyl alcohol, carbon disulfide, carbon 

monoxide, lead and its compounds, mercury and its compounds, 
arsenic and its compounds, cadmium and its 
compounds, radiation and radioactive substances, chlorinated 
phenoxyacetic acids, paraquat, diquat, PCBs, TCDD, ethylene oxide, 
dinitrobenzene, and some pharmaceuticals 
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20) Answer B: 



.7 ' > .; k - . Exampk 

is^fiVlusl^ibsk^^ 

ii B&ordefs f V . ; ^ : 


Body 

Parts 

Affected 

Symptoms 

Possible Causes 

Workers Affected 

Disease Name 

thumbs 

pain at the base of the 
thumbs 

twisting and 
gripping 

butchers, 
housekeepers, 
packers, seamstresses, 
cutters 

De Quervain’s 
disease 

lingers 

difficulty moving 
finger* snapping 
and jei king 
movements 

repeatedly using 
the index fingers 

mcatpackcrs, poultry 
workers, carpenters, 
electronic assemblers 

trigger finger 

shoulders 

pain, stiffiiess 

working with the 
hands above the 
head 

power press 
operators, welders, 
painters, assembly 
line 

workers 

rotator cuff 
tendinitis 

hands, 

wrists 

pain, swelling 

repetitive or 
forceful hand and 
wrist motions 

core making, 
poultry processing, 
meatpacking 

tenosynovitis 

fingers, 

numbness. 

exposure to 

chain saw, pneumatic 

Raynaud’s 

hands 

tingling; ashen 
skin; loss of 
feeling and 
control 

vibration 

hammer, and gasoline 
powered tool 
operators 

syndrome 
(white finger) 

fingers. 

tingling, numbness. 

repetitive and 

meal and poultry 

carpal tunnel 

wrists 

severe pain; loss of 
ntrengthj nonnntion in tho 
thumbs, index, or middle 
nr half of the ring fingers 

forceful manual 
tnnkn without 
time to recover 

and garment 
workoro, iipholotorora, 
assemblers, VDT 
operators^ r.ashiprs 

syndrome 

back 

low back pain, 
shooting pain or 
numbness in the 
upper legs 

whole bodv 
vibration 

truck and bus 
drivers, tractor 
and subway 
operators; warehouse 
workers; 
nurses aides; 
groceiy cashiers; 
baggage handlers 

back disability 


Musculoskeletal disorders (MSDs) affect the muscles, nerves, blood 
vessels, ligaments and tendons. Workers in many different industries and 
occupations can be exposed to risk factors at work, such as lifting heavy 
items, bending, reaching overhead, pushing and pulling heavy loads, 
working in awkward body postures and performing the same or similar 
tasks repetitively. Exposure to these known risk factors for MSDs 
increases a worker's risk of injury. MSDs are very difficult to define 
within traditional disease classifications. 
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These disorders have received many names, such as: 

• Repetitive motion injuries. 

• Repetitive strain injuries. 

• Cumulative trauma disorders. 

• Occupational cervicobrachial disorders. 

• Overuse syndrome. 

• Regional musculoskeletal disorders. 

• Soft tissue disorders. 

Most of (he iiHines do not accurately describe the disorders. For example, the 
term "repetitive strain injuries" suggests that repetition causes these disorders, 
but awkward postures also contribute. These terms are used synonymously, 
however, MSD term is used in cuiTent literature. Work-related MSDs can be 
prevented. Ergonomics, fitting a job to a person, helps lessen muscle fatigue, 
increases productivity and reduces the number and severity of work-related 
MSDs. 

Bureau of Labor Statistics (BLS) defines musculoskeletal disorders (MSDs) to 
include cases where the nature of the injury or Illness Is pinched nerve; 
herniated disc; meniscus tear; sprains, strains, tears; hernia (traumatic and 
nontraumatic); pain, swelling, and numbness; carpal or tarsal tunnel syndrome; 
Raynaud's syndrome or phenomenon; musculoskeletal system and conn'ective 
tissue diseases and disorders, when the event or exposure leading to the injury 
or illness is overexertion and bodily reaction, unspecified; overexertion 
involving outside sources; repetitive motion involving microtasks; other and 
multiple exertions or bodily reactions; and rubbed, abraded, or jarred by 
vibration. 

The risk of MSD injury depends on work positions and postures, hoAV often the 
task is performed, the level of required effort and how long the task lasts. Risk 
factors that may lead to the development of MSDs include; 

• Exerting excessive force. Examples include lifting heavy objects or 
people, pushing or pulling heavy loads, manually pouring materials, or 
maintaining control of equipment or tools. 

• Performing the same or similar tasks repetitively. Performing the 
same motion or series of motions continually or frequently for an 
extended period of time. 

• Working in awkward postures or being in the same posture for long 
periods of time. Using positions that place stress on the body, such as 
prolonged or repetitive reaching above shoulder height, kneeling, 
squatting, leaning over a counter, using a knife with wrists bent, or 
twisting the torso while lifting. 
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• Localized pressure into the body part. Pressing the body or part of the 
body (such as the hand) against hard or sharp edges, or using the hand as 
a hammer. 

® Cold temperatures. In combination with any one of the above risk 
factors may also increase the potential for MSDs to develop. For 
example, many of the operations in meatpacking and poultry processing 
occur with a chilled product or in a cold environment. 

• Vibiatiuii. Bulb whole body and hand-aim, can cause many health 
effects. Hand-ann vibration can damage small capillaries that supply 
nutrients and can make hand tools more difficult to control. Hand-arm 
vibration may cause a worker to lose feeling in the hands and arms 
resulting in increased force exertion to control hand-powered tools (e.g. 
hammer drills, portable grinders, chainsaws) in much the same way 
gloves limit feeling In the hands. Fhe effects of vibration can damage the 
bod}' and greatly increase the loree which must bo cAcitcd foi u tusk. 

• Comblnttd «xpoeui'6 to several risk factors. May place woikoro ut u 
higher risk for MSDs than does exposure to any one ri.sk factor. 

To reduce the chance of injury, work ta,sks should be designed to limit 
exposure to ergonomic risk factors. Engineering controls are the most 
desirable, where possible. Administrative or work practice controls may be 
appropriate in some eases witeie eitgineei ing contiuls cannot be 
implemented or when different procedures are needed after implementation 
of the new engineering controls, Personal protection solutions have only 
limited effectiveness when dealing with ergonomic hazards. 

Chronic wasting disease (CWD) is a transmissible spongiform 
encephalopathy (TSE) of mule deer, white-tailed deer, elk, and moose. As 
of 2016, CWD had only been found in members of the deer family. CWD is 
typified by chronic weight loss leading to death. No relationship is known 
between CWD and any other TSE of animals or people. Although reports in 
the popular press have been made of humans being affected by CWD, a 
study by the Centers for Disease Control and Prevention suggests, "[m]ore 
epidemiologic and laboratory studies are needed to monitor the possibility of 
such transmissions." The epidemiological study further concluded, "[a]s a 
precaution, hunters should avoid eating deer and elk tissues known to harbor 
the CWD agent (e.g., brain, spinal cord, eyes, spleen, tonsils, lymph nodes) 
from areas where CWD has been identified. 
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Domain li Environmental Management Systems 


Knowledge of: 

1. Environmental protection and pollution prevention methods (e.g., air 
pollution, water pollution, soil pollution, containment) 

2. Hazardous waste management practices (e.g., segregation and separation, 
containment, disposal) 

3. How released hazardous materials migrate through the air, surface water, 
soil, and water table 

4. Sustainability principles _ 



Key CSP Blueprint Key Themes 



Dornain 7: Environmentai Management Systems 

• Iny’ironmental protection and poflutlon prevention mathods 

” air poflytionfEPA, CAA, (permittlfigl. Hazardous Air Pollutants {HAPS> greenhouse 
watei pulluLiufi {CPA CWA, NPfiCOh soil polfwtion {CPAT^dA, EiFitAj, local 
perrnittins 

Cantatnment (EpAj lISTSj. Surfsce impoiundmeots,facilities^ 

• Hazardous waste management practices fEPA, MACT, BACI) 

“ Senerattort {waste determinatlani, segregation and separation), trestnient 
technotogies {physical and chemical fnethods),storage (cojttaifimerrt, labeling), 
disposal fSolicii waste, Haaardaps Wasfcel fEPATSDF, BCHA} 

— Shipping, (DOT, EPA, ptacarding, lafaelirtg* paekagirig, dangerous goods (UH 
lATA) 

« Hazardous material releases (OSHA HAZWQPER; iPA, EPCRA, CERCLA, SAM) 
EnviroRmental ftte fair, surface water, soil) 

~ Response and waste site operations Health and Safety Program (HASP) 

• Sustainabiity principles ((SO14001, EPA) 

- Environmenta! Management Systems (iSO MOOl) 

Life Cycle 

— Waste hlfimrcby of control. (ERA, SO) 
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Domain 7 Quiz 1 Questions 

1) Underground storage tanks (USTs) must have a method to provide 
corrosion protection. Of the following options, which is least 
acceptable? 

A) Add interior lining to the tank. 

B) Add cathodic protection. 

C) Clad or coat unprotected steel USTs. 

D) Combine cathodic protection interior lining. 

2) Wliich electrical devices most likely contain polychlorinated biphenyl 
(PCBs)? 

A) Transformers, capacitors, fluorescent light ballasts. 

B) Fuses, wiring and meters. 

C) Circuit breakers, panel board and Unistrut. 

D) Meters, relays and switches. 

3) A process that seeks to verify documented expectations, typically 
regulations and policies, by conducting interviews, reviewing records and 
making first-hand observations is called an; 

A) Site visit. 

R) F.nvironTTiental audit. 

(') Knviroumental site assessment. 

D) Evaluation assessment and standardization. 

4) ISO 14001 certification a,ssnre,sthe organization level of conformity with 
its specific environmental policy. The least effective demonstration of 
conformity with ISO 14001 guidelines is: 

A) Seeking regulatory compliance enforcement officers for 
determining compliance to regulatory standards. 

B) Seeking authentication of declaring best practices by stakeholders 
having an interest in the organization. 

C) Seeking evidence-based self-declaration of conformance by an 
independent auditing external to the business. 

D) Seeking documentation and registration of environmental 
management system by an external certification. 
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5) Organic azides differ in degrees of stability and sometimes pose a 

disposal problem. Which of the following best describes the hazards of 
disposal of azides down a laboratory sink? 


A) Produces toxic fumes. 

B) May clog waste collection systems. 

C) Causes fire when mixed with water. 

D) Becomes highly explosive when in contact with metals. 


6) In the effort of continuous improvement related to ISO 14001, the goal is 
to eliminate emissions and discharges in operations. But in practice, 
environmental policies reflect which general guideline? 

A) BACT 

B) EVABAT 

C) NPDES 

D) RCRA 

7) Operations for environmental spill response include planning, personal 
protective equipment, mitigation and: 

A) Decontamination. 

B) Recovery. 

C) Litigation. 

D) Restoration. 


8) With respect to pollution prevention, soil columns are classified by: 

A) Particle size. 

B) Mineral content. 

C) Permeability. 

D) Organic content. 

9) An environmental T.ife Cycle Assessment (T,CA)‘ 

A) Is a stable procedure with few changes over time. 

B) Is generally simple and low cost for small Erms. 

C) Is a systematic process for evaluating the environ m ental impact of 
products or services. 

D) Requires governments to develop enforcement-based 
environmental regulations. 
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10 ) 


11 ) 


12 ) 


13) 


The most commonly cited violation of environmental regulations is: 

A) Oil spills. 

B) Improper handling of asbestos. 

C) Waste dumping into oceans, lakes, rivers, and streams. 

D) Mislabeling chemicals and hazardous waste. 

The airborne release of hazardous materials into the suiTounding 
atmosphere can be studied using vapor-cloud dispersion models. The two 
primary types of vapor-cloud dispersion models are plume and: 

A) Explosion. 

B) Puff 

C) Fast release. 

D) Sustained release. 

Which reason is most associated with hazardous material releases from 
underground storage tanks? 

A) Tampering. 

B) Piping failure. 

C) Soil subsidence. 

D) Thermal shock. 

Adding flanges parallel to the face of exhaust hoods has the effect of 
reducing flow rates needed to achieve a given capture velocity for 
airborne contaminants. In practice, what percentage of flow rate 
reductions can flanges provide? 


10 ) 


11 ) 


12 ) 


13) 


A) 23% 

B) 33% 

C) 50% 

D) 75% 
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14) The certification process for new building construction and renovations 
which includes a rating system, designed to guide and distinguish high 
performance buildings that have less of an impact on the environment 
and are healthier to work within is called: 

A) GREEN. 

B) ALARA. 

C) LEED®. 

D) ASHARE. 

15) Pollution prevention is driven most by: 

A) Laws. 

B) Regulations. 

C.) P.iisinnss interests. 

D) Public demand. 

16) Sustainable development is best defined as: 

A) A pattern of resource use that aims to meet human needs while 
preserving the environment so that these needs can be met. 

B) Meeting the needs of the world’s current population without 
making it impossible for the world’s future citizens to meet their 
needs. 

C) AdvaiiceiiieiiL ul'tlie |)iiiici[)les and j'.oalu of miKlainahle 
development through partnerships, collaboration, and outreach. 

D) The interfaces with economics through the social and ecological 
consequences of economic activity. 

17) Many of the terms have specific meanings in the pollution prevention 
context, which of the following terms best describes the storage and 
distillation of a spent solvent? 

A) Disposal. 

B) Pre-consumer recycled content. 

C) Closed loop recycling. 

D) Post-consumer recycled content. 
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18) Any activity which decreases or prevents the creation of a waste or which 
decreases the toxicity of the waste stream without treatment is called: 


A) Waste minimization. 

B) Source reduction. 

C) REDOX. 

D) Waste reduction. 


19) Environmental management guidelines are generally composed of a 
series of interlinking and supporting components which include: 

A) A set of principles, tools to achieve environmental objectives, 
management programs, a management framework. 

B) A set of regulatory standards, luuls to achieve environmental 
objectives, management programs, a management framework. 

C) A set of prmciples, tools to achieve environmental objectives, 
management programs. 

D) A set of regulatory standards, tools to achieve enviromnental 
objectives, a management frainewuik. 


20) What is the process by which clumps of solids in water or wastewater 

aggregate through biological or chemical action in order to be sepaiated? 

A) Dewatering. 

B) Flocculation. 

C) Neutralization. 

D) Disinfections. 
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Domain 7 Quiz 1 Answers 

1) Answer C: 

In the Hazardous Materials Desk Reference, it is considered impractical to 
coat or clad unprotected steel USTs. Answer choice A, B, & D are 
acceptable methods for corrosion protection. 

2) Answer A: 

Poljr'uliluiiniilcd biphenyl (PCDs) arc found in certain electrical devices such 
as transformers, capacitors, fluorescent light ballasts, etc. as well as in heat 
transfer enclosures and investment casting waxes in foundries. 

A “PCB transformer” is a transformer that is known, or assumed under 
TSCA, to contain PCBs at concentrations greater than 500 parts per million 
(ppm). “PCB-Cuiilamiiiated Transformers” known, or assumed under 
TSCA, to contain between 50 and 499 ppm PCBs are also subject to EPA 
regulations. 

In 1978, the EPA under TSCA banned the use of PCBs in light ballasts, 
transformers and capacitors however it is still possible to iind equipment 
containing PCBs. J^CBs and PCB Items in service or projected for disposal: 
The written annual document log must be prepared for each facility by July 
1 covering the previous calendar year (January through December). 


3) Answer B: 

This is the definition of an environmental audit, sometimes called a 
compliance audit. An environmental site assessment is a process that seeks 
to characterize a physical property or operation from an enviromnental view 
with an overall objective of understanding site-specific conditions. 
Information is collected through interviews, record reviews and first-hand 
observations. It may also involve testing environmental media and facility 
characteristics. These definitions are not used consistently throughout the 
profession, so ensure you are clear about specified definitions with all 
parties engaged in operations. 

4) Answer A: 

ISO 14001 is applicable to any organization that wishes to establish, 
implement, maintain and improve an environmental management system, to 
assure itself of conformity with its stated environmental policy, and to 
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demonstrate conformity with ISO 14001 by: 

• making a self-determination and self-declaration, or 
® seeking confinnation of its conformance by parties having an interest in 
the organization, such as customers, or 
® seeking confirmation of its self-declaration by a party external to the 
organization, or 

® seeking ceitification/registration of its environmental inanagemeni system 
by an exLeiiiul uiguiiizuLluii. 

All the requirements m ISO 14001 are intended to be mcorporated into any 
enviromnental management system. Tire extent of the application will 
depend on factors such as the environmental policy of the organization, the 
nature of its activities, products and seiwices and the location where and the 
conditions in which it functions. 

5) Answer D: 

An azide is a compound of hydrogen or a metal ion and the monovalent -Ns 
radical. For example, lead azide PbNj, one of the most important azides, can 
decompose explosively when subjected to shock and heat. Lead azide forms 
violent explosive salts if mixed with carbon disulfide. Sodium azide (NaNs) 
is a ijoweiful mutagen. The azides should never be poiued do wn the sink 
because they can decompose explosively on heating and can. form shock 
sensitive and highly explosive mixtures if exposed to other heavy metals or 
hydrogen. For example, phenyl azide (CeHsNs, azidobenzene) is used as a 
heat-sensitive explosive. 

6) Answer B: 

The detailed aspects for significance is determined by an organization 
establishing and maintaining an Environmental Management System (EMS). 
Accordmg to the ISO 14001 Environrhental Systems Handbook, clause 4.2 
Environmental Policy, top management shall define the organization’s 
environmental policy a nd ensure that it is appropriate to the nature, scale and 
enviromnental impacts of its activities, products or services within the 
defined scope of the EMS. The Economic Viable Application of Best 
Available Technology (EVABAT) is an acronym for the use of technology 
to control environmental impacts without causing an organization financial 
hardship. 
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7) Answer A: 


Industry best practices incorporate incident planning, written plans, and 
practice exercises as essential elements of a successful emergency 
response. Best practices include general concepts such as planning, PPE, 
mitigation, and decontamination, but these must be adapted to provide for 
any site-specific conditions and contingencies. 


8) Answer A: 

Any soil, sand, gravel, or fractured rock consists of solid particles and 
empty spaces (voids) in between the particles. Because a soil column is 
composed of a variety of minerals and rocks, it is classified by particle 
size. 


9) Answer C: 

A means of relieving government of costly enforcement based 
environmental regulations, some countries are establishing product- 
oriented incentives that are intended to yield |environmental benefits. The 
basis for evaluating such incentives is the province of Life Cycle 
Assessment (T,CA) ISO 14040, the Life Cycle Assessment Guideline, 
defines LC A as a systematic set of procedures for compiling and 
examining the inputs and outputs of materials and energy and the 
associated environmental impacts directly attributable to the functioning 
of a product or service system througlioiil ils 1i fe (■.ycle 

10) Answer D: 

Mislabeling of chemicals and hazardous waste is probably the most 
commonly cited violation, and one that can most easily cause and 
environmental accident according to the National Safety Council’s 
Accident Prevention Manual for Administration and Programs. 
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11) Answer B: 

After a release, the airborne materials is carried away by the wind in a 
characteristic plume or puff. The plume model describes the steady-state 
concentration of material released from a continuous source. The puff 
model describes the temporal concentration of material from a single 
release of a fixed amount of materials. A wide variety of parameters 
affect atmospheric dispersion of toxic materials: 

® Wind speed 

* Atmospheric stability 

* Ground conditions, buildings, water, trees 

* Height of the relee'jp, above ground level 

« Momenluiii and buoyancy of the initial material released. 


12 ) 


Answer B: 

According to EPA studies, the releases from underground storage tanks 
(USTs) are typically associated with these problems: (1) piping failure, 
(2) corrosion, (3) spills and overfilling. 


I :f) Answer A: 

A flange is a surface at and parallel to the hood face which provides a 
barrier to unwanted airflow from behind the hood. A flange around a 
hood opening h.a.s the effect of decreasing the required flow rate to 
achieve a given caplure velocity Tn practice,, flanging can decrease flow 
rate (or increase velocity) by approximately 25%. 

14) Answer C: 

With higher public expectations for corporate environmental stewardship 
and in-creased demand for “gree/i" (environmentally friendly) products 
and services, corporate leaders began taking a fresh look at their 
environmental management programs. Many have found that 
undertaking a serious pollution prevention effort is a successful business 
response because it reduces their regulatory burden, increases public 
confidence, reduces long term risk, and nearly always cuts costs. 
Designed primarily for new construction office buildings, the 
Leadership in Energy and Environmental Design (LEED®) 
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certification process has been applied to many other commercial building 
types. LEED® certification is a performance-oriented rating system 
where building projects earn points for satisfying criterion designed to 
address specific environmental impacts inherent in the design, 
construction, operations and management of a building. The LEED® 
certification system is organized into six environmental categories: 
Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials 
and Resources, Indoor Environmental Quality and Innovation & Design. 


15) Answer C: 


Unlike most areas of environmental management, pollution prevention is 
driven more by business interests than by the existing laws and regulations. 
Pollution prevention projects that show powerful and positive impacts on the 
bottom line demonstrate that environmental managers can add real business 
value and go beyond forestalling liabilities and costs through compliance 
and preparedness. 

16) Answer B: 

Sustainable development has been defined by the United Nations World 
Commission on Envhonment and Development as meeting the needs of the 
world’s current population without making it impossible for the world’s 
future citizens to meet their needs. The global nature of this definition often 
makes implementation challenging within business organizations. Those 
businesses that are ready to make sustainable development operational begin 
by transforming principles, behaviors, and practices involved in their basic 
internal workings. Those base principles and behaviors have to do with: 
Transparency in business objectives and practices; Governance practices 
including business environmental ethics; Social responsibility programs 
including community, workforce, and other involved stakeholder’s 
Environmental health and safely proe,esses based on, continuous 
improvement. Sustainable development, like EMS, requires the 
development of indicators (Icadmg or lagging), and metrics against them to 
measure and verity' improvements in the catcguiics nicntluncd- 'I’licse 
measures go together with the eoncept of the triple bottom line, under which 
companies are evaluated by stakeholders not only on financial performance, 
but also on environmental and social performance. As an extension of this, 
many businesses now include environmental and social performance in their 
annual reporting to shareholders. Enviromuental aspects that readily lend 
themselves to the development of metrics include: Consideration of residuals 
(e.g., air emissions, waste water, and solid and hazardous waste); Energy 
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and material inputs and outputs associated with a process; Life-cycle 
environmental costs of the product or service produced. 

17) Answer C: 

Closed loop recycling is a system in which a process waste is conveyed 
through closed systems to tank storage and then recycled in tanks before 
returning the reprocessed material to the production system. An example 
could be the storage and distillation of a spent solvent. Disposal means 
either the destruction of a waste (for example, incineration, energy recovery, 
or chemical reaction) or putting it in the ground (for example, landfilling or 
land application). Pre-consumer recycled content is the fraction of 
feedstock used in manufacturing a material which is derived from wastes 
captured during or just after the manufacturing process. An example is 
repulping scrap paper shaved from the ends of a paper roll to produce the 
next batch. Post-consumer recycled content means the fraction of feedstock 
used in manufacturing a material which is derived from materials that have 
been used by the public, discarded, and collected for reprocessing. 

18) Answer B: J 

Source reduction means any activity which decreases or prevents the 
creation of a waste or which decreases the toxicity of the waste stream 
without treatment. It can also mean an activity (other than treatment or 
ordinary recycling) which prevents a contaminant from entering any waste 
stream (including fugitive emissions) or being otherwise released into the 
environment. It is the preferred management strategy. Waste minimization 
means the reduction, to the extent feasible, of hazardous waste that is 
generated or subsequent^ treated, stored, or disposed. It includes any source 
reduction or recycling activity that results in the reduction of the total 
volume or the toxicity of hazardous waste generated, so long as the 
reduction is consistent with the goal of minhiiizing present or future tlireats 
to human health and the environment. Pollution prevention (P2), as used by 
the U.S. Enviromnental Protection Agency (EPA), means source reduction. 

In addition* the tennr. pollution prevention and waste minimization are often 
used interchangeably. Waste reduction means any activity which decreases 
the amount of waste materials that require waste management efforts. 

Waste stream means the continuing production of abandoned materials that 
are collected and managed for the purpose of disposal or recycling. 
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19) Answer A: 


Environmental management guidelines are generally composed of a series of 
interlinking and supporting components: 

• A set of principles to help understand enviromnental management; 

• A series of tools that can be used to achieve environmental objectives; 

• A series of management programs traditionally used to solve 
environmental issues; and 

• A management framework to integrate environmental issues into the 
core business processes and decision making 

Some tools have been specifically developed as environmental management 
guidelines (ISO 14001, for example), some have been adopted from other 
management practices. 


20) Answer B: 

According to the EPA dictionary: 

o Flocculation; Process by which clumps of solids in water or sewage 
aggregate through biological or chemical action, so they can be 
separated from water or sewage. 

o Dewater: Remove or separate a portion of the water in a sludge or 
slurry to dry the sludge so it can be handled and disposed of. Remove 
or drain the water from a tank or trench, 
o Neutralization: Decreasing the acidity or alkalinity of a substance by 
adding alkaline or acidic materials, respectively, 
o Disinfections: A chemical or physical process that kills pathogenic 
organicmc in water, air, or on ourfacoa. Chlorine is often used to 
disinfect sewage treatment effluent, water supplies, wells, and 
swimming pools. 
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Domain 7 Quiz 2 Questions 

1) A large generator is least likely subject to hazardous waste regulations 
when the waste is: 

A) Determined by the generator as a hazardous waste and properly 
stored. 

B) Listed by authorities as exhibiting a hazardous waste profile by 
characteristic. 

C) Untreated solid waste is segregated and disposed of in a remote 
permitted landfill. 

D) Mixtures of an acutely hazardous waste effectively diluted by a 
non-hazardous waste stream. 

2) Any activity which decreases or prevents the creation of a waste or which 
decreases the toxicity of the waste stream without treatment is called: 

A) Waste minimization. 

B) Source reduction. 

C) Oxidation reduction. 

D) Waste reduction. 

3) Which are the colors on a corrosive placard? ' 

A) Red, Yellow. 

B) Red, White. 

C) Black, White. 

D) Yellow, Black. 

4) What is the most useful indicator for determining the adequacy of water 
treatment and the integrity of the distribution system? 

A) Viscosity. 

B) Turbidity. 

C) Clarity. 

D) Total conforms. 

5) Considering the waste hierarchy of controls, which is the least desirable? 

A) Source reduction/elimination. 

B) Recovery/reuse/recycle. 

C) Waste exchange/energy recovery. 

D) Treatment/destruction/disposal. 
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6) Which is the gas with the most impact on the greenhouse effect? 

A) Methane. 

B) Carbon Monoxide. 

C) Carbon Dioxide. 

D) Sulfur Dioxide. 


7) Generally, system life cycle phases include: 

A) Concept, development, operation and disposal. 

B) Initiation, development, design, evaluation. 

C) Analysis, design, production, disposal. 

D) Concept, sustainment, reliability, disposal. 

8) What UN agency impacts international hazardous waste transportation 
overseas? 

A) lATA. 

B) IMO. 

C) TATA. 

D) UNCE. 

9) Who is ultimately responsible tor hazardous waste trom start to finish? 

A) Shipper of the manifested hazardous waste. 

B) Chemical manufactures of the hazardous waste constituents. 

C) Large and small quantity generators of the hazardous waste. 

D) Hazardous waste Treatment and storage and disposal facility. 

10) Methods used for oil, halogenated and non-halogenated solvent recovery 
include: 

A) Distillation, carbon adsorption, ultrafiltration. 

B) Ion exchange, distillation, filtration. 

C) Activated carbon, solvent extraction, ion exchange. 

D) Reverse osmosis, ultrafiltration, electrolysis. 
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Domain 7 Quiz 2 Answers 


1) Answer C: 

A waste will be subject to the hazardous waste regulations if it meets any of 
the following conditions: Characteristic Waste. Waste exhibiting any of the 
four characteristics of a hazardous waste: DOOl ignitibility by closed cup 
flash point, D002 con'osivity by pH < 2.0 or pH > 12.5 or Liquids that 
corrode steel > 0.25 in/yr at 130°F, D003 reactivity by instability, or D004- 
D0043 toxicity by Toxic Characteristic Leachate Procedure (TCLP). Listed 
Hazardous Waste. Wastes specifically listed in Subpart D of the regulations: 
Non-Specific Source (F-Listed); Specific Source(K-Listed); Acute 
Hazardous Waste (P-Listed); Toxic Hazardous Waste (U-Listed). Mixtures. 
The waste is a mixture of a listed hazardous waste and a non-nonhazardous 
waste. Declared to be Hazardous. The waste has been declared to be 
hazardous by the generator. 

2) Answer D: 

Source reduction means any activity which decreases or prevents the cre¬ 
ation of a waste or which decreases the toxicity of the waste stream without 
treatment. It can also mean an activity (other than treatment or ordinary 
recycling) which prevents a contaminant from entering any waste stream 
(including fugitive emissions) or being otherwise released into the 
environment. It is the preferred management strategy. Waste minimization 
means the reduction, to the extent feasible, of hazardous waste that is 
generated or subsequently treated, stored, or disposed. It includes any source 
reduction or recycling activity that results in the reduction of the total 
volume or the toxicity of hazardous waste generated, so long as the 
reduction is consistent with the goal of minimizing present or future threats 
to human health and the environment. Pollution prevention (P2) means 
source reduction. In addition, the terms pollution prevention and waste 
minimization are often used interchangeably. Waste reduction means any 
activity which decreases the amount of waste materials that require waste 
management efforts. Waste stream means the continuing production of 
abandoned materials that are collected and managed for disposal or 
recycling (EPA). Unlike most areas of environmental management, 
pollution prevention is driven more by business interests than by the existing 
laws and regulations. Pollution prevention projects that show powerful and 
positive impacts on the bottom line. 
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3) Answer C: 


DOT hazard class 8 is for corrosives and is black and white. 


United Nations Hazard Classification System 

Class 1 Explosives ^ 

Division 1.1 Explosives with a mass explosion hazard. A mass explosion is one 

that affects almost the entire load instantaneously. 

Division 1.2 Explosives with a projection hazard but not a mass explosion 


Division 1.3 
Division 1.4 

Division 1.5 


Divlslmi 1 \\ 

Class 2 
Division 2.1 
Division 2.2 


hazard. 

Explosives with a fire hazard and either a minor blast hazard or a 
minor projection hazard or both, but not a mass explosion hazard. 
Explosives with a minor explosion hazard. The explosive effects 
are lai'gely confined to the package an no projection of fragments of 
appreciable size or range is to be expected. 

Very insensitive explosives. This division is comprised of 
substances that have a mass explosion hazard but arc so insensitive 
that there is very little probability of initiation. 

KHlieiiiely IiishiisIiIvh m llr.les vvliloli ilit iioi liiivea muss explosive 
hazard. 

Gases 

Flammable gases 

Non-flammable, non-poisonoiis compressed gases 


Division 2.3 
Class 3 
Class 4 
Division 4.1 
I hvision 4.2 
Division 4.3 
Class 5 
Division 5.1 
Division 5.2 
Class 6 
Division 6.1 
Division 6.2 
Class 7 
Class 8 
Class 9 


Poisonous gases 

Flammable and Combustible Liquids 
blaiiiiiiahle Hulnis 
Flammable solids 

Spontaneon.sly combii.stible material.^ 

Materials that are dangerous when wet 

Oxidizers 

Oxidizers 

Organic peroxides 

Poisonous Materials 

Poisonous materials 

Infectious substances 

Radioactive Materials 

Corrosive Materials 

Miscellaneous Hazardous Materials 



Review the Emergency Response Guidebook http://phmsa.dot.gov/ 
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4) Answer D: 



Total conforms are a group of related bacteria that are not harmful to 
humans. A variety of bacteria, parasites, and viruses, known as pathogens, 
can potentially cause health problems if humans ingest them. EPA considers 
total conforms a useful indicator of other pathogens for drinking water. 
Total conforms are used to determine the adequacy of water treatment and 
the integrity of the distribution system. 

Conform bacteria counts are an indicator of the disease potential of a 
wastewater stream. Although coliform bacteria are not necessarily 
pathogens, or they are naturally present in feces or warm-blooded animals, 
the presence of large number of coliform is an indication that other disease¬ 
carrying bacteria can be present. (Accident Prevention Manual for Business 
and Industry: Environmental Management, 2^^ Edition & epa.gov) 


5) Answer D: 




EPA developed the non-liazardous materials and waste management hierarchy 
in recognition that no single waste management approach is suitable for 
managing all materials and waste streams in all circumstances. The hierarchy 
ranks the various management strategies ftom most to least environmentally 
preferred. 


According to EPA, the hierarchy places emphasis on reducing, reusing, and 
recycling as key to sustainable materials management. Source reduction, also 
known as waste prevention, means reducing waste at the source, and is the most 
environmentally preferred strategy. It can take many different forms, including 
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reusing or donating items, buying in bulk, reducing packaging, redesigning 
products, and reducing toxicity. Source reduction also is important in 
manufacturing. Light weighting of packaging, reuse, and remanufacturing are 
all becoming more popular business trends. Purchasing products that 
incorporate these features supports source reduction. Recycling is a series of 
activities that includes collecting used, reused, or unused items that would 
otherwise be considered waste; sorting and processing the recyclable products 
into raw materials; and remanufacturing the recycled raw materials into new 
products. Consumers provide the last link in recycling by purchasing products 
made from rec 5 ^cled content. Recj^cling also can include composting of food 
scraps, yard trimmings, and other organic materials. Energy recovery from 
waste is the conversion of non-recyclable waste materials into useable heat, 
electricity, or fuel through a variety of processes, including combustion, 
gasification, pyrolization, anaerobic digestion, and landfill gas (LEG) recovery. 
This process is often called waste-to-energy (WTE). Converting non-recyclable 
waste materials into elecUieily and heal generales a renewable energy source 
and reduces carbon emissions by offsetting the need for energy from fossil 
sources and reduces methane generation from landfills. .I'Vflor energy' is 
recovered, appruximalely ten percent of the volume remains as ash. which is 
generally sent to a landfill. Prior to disposal, treatment can help reduce the 
volume and toxicity of waste. Treatments can be physical (e.g., shredding), 
chemical (e.g., incineration), and biological (e.g., anaerobic digestor). Landfills 
arc the most common form of waste disposal and are an important component 
of an integrated waste management system. Modem landfills arc wcll- 
engmccred facilities located, designed, operaled, and nioniLured to ensure 
compliance with state and federal regulations. Landfills that accept municipal 
solid waste are primarily regulated by state, tribal, and local governments. EPA, 
however, established national standards that these landfills must meet in order 
to stay open. The federal landfill regulations eliminated the open dumps 
(disposal facilities that do not meet federal and state criteria) of the past. 
Today’s landfills must meet stringent design, operation, and closure 
requirements. Methane gas, a byproduct of decomposing waste, can be 
collected and used as fuel to generate electricity. After a landfill is capped, the 
land may be used for recreation sites such as parks, golf courses, and ski slopes. 


Copyright©2018 SPAIN^’'® International Training, LLC 


316 





CSP Exam Study Workbook Volume I 



6) Answer C: 

The term greenhouse gas generally describes gases that are highly 
transparent to in coming solar radiation but are relatively opaque to long 
wave radiation, similar (for descriptive purpose) to glass in a greenhouse. 
Atmospheric gases differ greatly in their absorptive properties. The most 
important atmospheric constituent of the greenhouse effect is water vapor 
(H2O). Water vapor, together with CO2 and clouds, create about 90 of the 
total effect. The remaining 10 of the greenhouse effect is due to the presence 
of trace amounts of ozone (O3), melhane (CH4), and nitrous oxide (N2O). 
(Kiicgei, 2000) 

7) Answer A: 

According to Haight (?012). there are four major phases of development 
in a system life cycle: (1) concept, (2) system development, (3) 
production and deployment, and (4) sustainment and disposal. Each 
phase includes safety engineering tasks that result in a formal decision about 
proceeding to the next phase. A system-safety management plan should be 
developed during the concept phase in order to design safety' into the system 
and maintain it through-out the system's life. Incorporating system safety 
early in development increases the p.robabilily that hazards can be addre.ssed 
more economically and with greater efficiency. A formal decision earmarks 
the acceptance of risks) to that point of development or operation. 

System safety is a comprehensive approach for integrating safety as part of 
the design-and implementing requirements throughout other phases-in the 
life cycle of a system, product, process, or facility. The primary function of 
system safety is to identify and control hazards in each phase of the life 
cycle, from concept through decommissioning and disposal. In system 
development, anticipating potential hazards and conditions is a key aspect of 
safely engineering work. It is a challenge to anticipate the hazards of a 
system before it is developed; however, safety engineering activities 
designed into each phase promote a systematic process of anticipating and 
identifying hazards as the system is developed. According to Brauer (1990), 
"System safety is ... the systematic, forward-looking identification and 
control of hazards ....” Safety engineers assess the existing and potential 
conditions that could affect a system. 
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8) Answer B: 


IMO -The International Maritime Organization (IMO),is the United 
Nations specialized agency with responsibility for the safety and security 
of shipping and the prevention of marine pollution by ships. The 
International Maritime Dangerous Goods Code (IMDGC) relates to the 
safe carriage of dangerous goods by sea. 

The United Nations Environment Programme (UNEP) is an agency of 
United Nations and coordinates its enviromnental activities, assisting 
developing countries in implementing environmentally sound policies 
and practices. 

lAIA -The International Association for Impact Assessment (lAIA) 

is an international association of professionals involved with impact 
assessment, including both social impact assessment and environmental 
impact assessment. 

TATA - The International Air Transport Association (TATA) is a 

trade association representing airlines. TATA works closely with local 
governments and International Civil Aviation Organization (ICAO), a 
specialized agency of the United Nations, in the development of 
regulations. The lATA Dangerous Goods Regulations^ (DGR) manual is 
the global reference for shipping dangerous goods by air and the only 
standard recognized by airlines. 

9) Answer C: 

In keeping with the cradle-to-grave concept, waste continues to be the 
property of the generator. Any discrepancies in the waste shipment must 
be reported to EPA. The current hazardous waste manifest system is a 
set of forms, reports, and procedures designed to seamlessly track 
liazaiduus waste fiuin the time it leaves the geueiatur facility where it 
was produced, until it reaches the off-site waste management facility that 
will store, treat, or dispose of the hazardous waste. The system allows 
the waste generator to veriJly that its waste has been properly delivered, 
and that no waste has been lost or unaccounted for in the process. The 
current Hazardous Waste Manifest is a joint undertaking by EPA and the 
Department of Transportation (DOT). EPA is responsible for regulating 
hazardous waste under a Federal statute known as the Resource 
Conservation and Recovery Act (RCRA). This Act requires that all 
hazardous waste shipped off-site be tracked from ’’cradle-to-grave" 
using a manifest that provides information about the generator of the 
waste, the facility that will receive the waste, a description and quantity 
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of the waste (including the number and type of containers), and how the 
waste will be routed to the receiving facility. Because hazardous waste is 
also regulated by the DOT under its hazardous materials laws, the 
Manifest was developed to meet both EPA’s requirements for a manifest, 
and dot’s requirements for "shipping papers." 

Conditionally Exempt Small Quantity Generator (CESQG) 
e Generated 

o Less than 100 kg/mo of any hazardous waste 
o Less than 1 kg/mo of P-listed (acutely hazardous) waste 
o Less than 100 kg/mo of cleanup waste 

• Accumulated 

o Less than 1,000 kg of any hazardous waste 
o Less than 1 kg of P-listed (acutely hazardous) waste 
o Less than 100 kg of cleanup waste 

Quantify Generator (SQG) 

• Generated: 

o 100 uiid 1,000 kg poi month of liAiJirdous Avnstc 
o No more than 1 kg of acutely hazardous waste 

• Have 'limitations on accumulation as follows: 

o Accumulation time without permit is less than or equal to 180 
daj's. 

o Accumulation quantity is limited to 6,000 kg 
o Accumulation is allowed in tanks or containers only 
T.arge Quantity Generator (T;QG) 

• Is subject to full Subtitle C regulation 

• Generates more than SQG and CESQG 

o More than 1,000 kg/mo of any hazardous waste 
o More than 1 kg/mo of acutely hazardous waste 
« Accumulates more than SQG and CESQG 

o More than 6,000 kg of hazardous waste 
o More than 1 kg of acutely hazardous waste 
o More than 100 kg of contaminated soil, waste, or debris 
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Table of Hazardous Waste Regulations 



Purpose 

Basic Requirements 

Extent of coverage 

RCRA 

40 CFR260to271 

Regulate hazardous-waste generators 
and transporters; manage treatment, 
storage, and disposal facilities 
(TSDFs) and cradle to grave 
regulations. 

Permits, technical standards, and 
ground water monitoring; 
corrective action for releases; 
transportation manifest forms; and 
UST standai'ds. 

Hazardous wastes as defined by 
EPA; TSDFs; generators of more 
than 100kg of hazardous wastes a 
month. 

CERCLA 

40 CFR 300.61 to 300.71 

Locate, assess, and clean potential 
hazardous waste sites and emergency 
spills; grant EPS authority to initiate 
investigations, testing, and monitoring 
of disposal sites; implement site 
remediation. 

Place a site on the National Priority 
List because the site poses a threat 
to human health and the 
environment. 

Removal and response actions; 
establish strict liability resulting 
from hazardous wastes; finance 
response actions through a 
hazardous-substance-response 
trust fund; notification 
requirements for hazardous-waste 
spills and releases; Title III of 
SARA Community Right-to- 
Know provisions. 

CWA 

40 CFR 121 to 135, and 403 

Protect U.S. waters (surface and 
groundwater) from direct, indirect, and 
hazardous point-source pollution 
discharges. 

Establish water-quality standards; 
set discharge limits. 

Restrict pollutant discharges into 
water; impose monitoring 
requirements. 

CAA 

40 CFR 69 

Protect and enhance U.S. air quality; 
maintain National Ambient Air Quality 
Staiidaids (14AAQS); establish 

National Emissions Standards for 
Hazardous Air Pollutants (NESHAP). 

Pie vent ah-qualliy deierlorailon; 
set NAAWS and emission 
standards. 

Hazardous air pollutauts and 

VOCs; NAAQS for NO, CO, 
sulfur dioxide, lead, ozone and 
particulate matter. 

DOT 

49 CFR 172, 173, 178, 179 

Establish standards for the safe 
transport of hazardous wastes through 
package and container requirements; 
establish a labeling system applicable 
to liazaiduus-waste traiispurlatioii; 
document transport to ensure proper 
treatment and disposal; notification of 
roadside spills 

Requirements for registration, 
labeling, vehicle and driver safety; 
"manifest" documents for 
shipments of hazardous wastes. 

Transportation of hazardous 
wastes. 

OSTTA 

29 CFR 

Ensure safe and healthy employment 
conditions; address tlie proper 
management of hazardous materials in 
the workplace by setting standards 
designed to prevent injury and illness. 

Address exposure limits, labeling, 
protective equipment, control 
procedures, monitoring, and 
measuring employee exposure, 
medical exams, and access to 
records. 

Applicable to facilities with 10 or 
more workers; OSHA regulations 
addressing hazardous wastes 
including health standards, 
cancer policy, Hazard 
Communication Standard, and 
Hazardous waste Operation and 
Emergency Response rules. 

TSCA 

Screen new chemicals; test new 

chemicals identified as potential 
hazards; regulate toxic substance 
disposal. 

Notification of substantial risk by 
chemical manufacturers who 
become aware of a chemical threat. 

Chemicals that are hazardous, 
toxic, corrosive, flammable, 
irritants, or oxidizers. 
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10) Answer A: 

Recovery/reuse techniques are most appropriate for two general classes of 
wastes: (1) relatively concentrated organic waste, such as solvents, coolants, 
and waste oils; and ( 2 ) metal-containing inorganic wastes. For waste oil, 
halogenated solvents, and nonhalogenated solvents, four processes have been 
most commonly identified in conjunction with their potential for recovery. (1) 
Distillation is by far the most prevalent for solvent recovery because of the 
relative ease of separation by this means. Units of various sizes and temperature 
ranges are readily available for in-plant use. Distillation is also common for 
waste oil, although generally at a larger scale than is common to encounter at an 
individual plant because of the higher temperatures needed. (2) Until recently, 
solvent extraction has been limited to larger-scale uses and to a limited number 
of organics, particularly phenol. Advances in equipment have expanded this 
usage somewhat. (3) Carbon adsorption is most commonly used for vapor- 
phase solvent recovery and tor low-concentration aqueous streams. In the case 
of absorption, solvents are attached to a suitable medium (e.g., activated 
carbon) (4) Ultrafiltration, a low-pressure membrane separation process, is 
applicable to cleaning coolant oils and recovery of tramp oil from aqueous 
coolant mixtures. The most likely candidates among inorganic wastes for 
recovery/reuse include the caustic and acidic waste streams resulting from 
metal finishing operations (e.g., caustic cleaners, phosphate solutions, plating 
solutions, and pickle liquors). They, of course, have some immediate value as 
neutralizing agents, but other possibilities include recovery of concentrated 
metal sa lts from plating baths and the sale of ferric chloride or sulfate pickle 
liquors to municipal wastewater treatment plants for phosphate removal. When 
applicable, the advantage of this approach is twofold. Not only is a waste 
stream recovered for a useful purpose, but the metal content is reduced or 
eliminated from the wastewater treatment sludge where it would have 
inevitably ended up. I'hc piuccsscs that can be used fur the recovery of metals 
include: ion exchange; membrane processes (reverse osmosis, ultrafiltration, 
electrolysis); and evaporation. All are proven processes, although not 
necessarily for all applications, and are readily available commercially. Carbon 
adsorption is based on a natural phenomenon in which volatile organic 
compounds are adsorbed from an air stream in the microscopic pores of 
activated carbon and released when heated for recovery. Activated carbon is the 
most versatile of all adsorbents because of its broad pore size distribution and 
pore volume. Consequently, it is suitable for solvents with a wide range of 
boiling points and chemical structures such as Alkanes, Alcohols, Esters and 
Ketones, Cyclic compounds and Halogenated solvents. (Krieger, 2000) 
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Domain 8: Training and Education 


Knowledge of: 

1. Education and training methods and techniques 

2. Training requirements 

3. Methods for determining the effectiveness of training programs (e.g., 
determine if trainees are applying training on the job) 

4. Effective presentation techniques 


Skill to: 

1. Perform training needs assessments 

2. Develop training programs (e.g., presentation skills, tools) 

3. Conduct training 

4. Assess training competency 

5. Develop training assessment instruments (e.g., written tests, skill 

assessments) to assess training competency __ 





lueprint Themes 


Domain 8i Tfairtinf and fiducatfon 

* AMIE-SAT iVlodel, MiflL startidards^ AWSf WOf OSHA Harwood Grant 
CtirFiculum Suidellnes, 

» Analyze training nteds 

- Datermfrie tralrtlog as the solutiori (SMti, knowledge, attltydesl; 

- Task analvsls; Audience analysis (Oemographics) 

» Dostgn training and education 

•=■ Measuratote tearning/perfortnance objectlves/Qutcoroes,learner competencies 

* Develop currlcufurn 

= Adult learrsng theories (styles, assumptions, active, reflective, relevancy} 
Advantaies and disadvantages of various trstructlonal strateites, training aids 
= Knowledge and skill transfer, job aids 

* Implernent tfaJnlrvg 

— Pfanrvlnf/scheduiing with operations 

“ Deliver training a variety of delivery methods, tralner/fadlitator coropotendes 
» ivat 


Observations, interviews, verlfy/vafldate, document performaftce/proficiency 
assessmanfe. 
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Domain 8 Quiz 1 Questions 

1) All the following are symptoms of group conformity or “group think” 
except 

A) Collective rationalization. 

B) Acceptance of diversity. 

C) Pressure for conformity. 

D) Illusion of invulnerability. 

2) Which is the least effective method of performing a task analysis? 

A) Observing the task. 

B) Performing the task. 

C) Developing a task without any preparation or advantage. 

D) Reviewing compan}^ written SOPs and policies. 

3) When a supervisor is evaluating a subordinate during the annual 

employee performance report cycle, which of the following factors is 
most important? | 

A) Safety performance. 

B) Attentiveness to minutiae. 

C) Measurable objective criterion. 

D) Magnitude of production in comparison to peers. 

4) Which of the following training methods is primarily used to find new, 
innovative approaches to issues? 

A) Meeting. 

B) Brainstorming. 

C) Case study. 

D) Role playing. 

5) Enabling learning objectives should define measurable skills, knowledge, 
or behaviors required to achieve performance objectives. Which of these 
is the least measurable objective? 

A) The supervisor will understand how to be safe on the workplace. 

B) The worker will identify hazardous chemicals. 

C) The operator will troubleshoot a machine operating cycle. 

D) The employee will enter data into the work order system. 
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6) For training to be effective, training objectives should be established and 
measured. Which statement about training objectives is least effective 
on performance outcomes? 

A) Training objectives should be reasonable and practical. 

B) Training objectives must be measurable. 

C) Training objectives should be obtainable. 

D) Training objectives must be written. 

7) A study that is a systematic analysis of an organization, or detailed 
job/task, to determine how training can help the organization to improve 
its safety, success or efficiency or if the specific job/task can be improved 
is called a 

A) Managerial analysis. 

B) Training analysis. 

C) Needs analysis. 

D) Task analysis. 

8) Which of the following would be of the greatest importance when 
defining training goals? 

A) Code of Federal Regulations. 

B) worker interviews. 

C) job task analysis. 

D) critical incident analysis, 

9) Learner reaction to instruction greatly impacted by facilitator behaviors. 
Which learner performance outcome is least likely to occur? 

A. Observers learn by watching and imitatmg others; they tend to 
behave as they have seen others behave. 

B. Observers will irnilale a model who is passionate about his/her 
topic. 

C. Observers will imitate a model when they see the model being 
rewarded for his/her actions. 

D. Observers will imitate a model when they see the model being 
punished for his/her actions. 
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10) Learning objectives are brief, clear and concise statements of what the 
learner should be able to do as an outcome of training. All the following 
are completed prior to designing the learning objectives except: 

A) The needs analysis should determine if training is the solution. 

B) A task analysis and supervisor discussions will identify 
performance requirements. 

C) Lesson plans should be implemented consistently to all affected 
workers. 

D) Performance criteria is established and documented. 

11) In the development of an operator training program to recognize alarms 
for a new piece of equipment, the least appropriate curriculum design is: 

A) A detailed course on the manufacturers wiring diagrams and 
equipment standards of design specifications for alarms. 

B) A description of how the equipment functions, recognizing alarms, 
and the use of integrated operator safety devices. 

C) identification of specific hazards associated with equipment and 
how operators protect themselves. 

D) Acceptable conditions when energy isolation is verified, and the 
operator can realign the product in the equipment. 

12) /\ common safety training technique when facilitating work team 
learning is the case study. Wliich is most correct about the use of a case 
study as a learning strategy? 

A) Case studies must always involve fictitious situations oi incidents 
so that no one group, or individual will feel threatened. 

B) Case studies should be written and distributed as handouts to be 
most effective since most tradecraft employees have short attention 
spans. 

C) Case studies are good problem-solving tools and can be used 
effectively with brainstorming activities and group discussions. 

D) Case studies involving real situations should only be used if they 
can be presented by the actual employees/responders involved in 
the situation or incident. 
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13) Adult learning theory has established universal assumptions of adult 
learner needs. Which statement is least likely considered when designing 
hazard awareness training? 

A) Adults have experience and need to control their learning. 

B) Adults need to know why learning information is relevant. 

C) Adults need to be provided with written training materials to make 
meaning of learning content. 

D) Adults need to know how to apply knowledge and skill for 
successful performance. 

14) When developing tests and evaluations for training programs, which 
guideline is least important? 

A) Test items must be reliable. 

B) Evaluations are norm-referenced. 

C) Test items must have criterion-related legitimacy or validity. 

D) Assessment or evaluation methods should be developed prior to 
training delivery. 

15) Safety and health training can involve many diverse delivery schemes 
and training techniques. Often group methods are used to increase 
effectiveness of training and active involvement of participants. Which 
of the following would be the best use of the role playing? 

A) For human relations training. 

B) For job training in a one-on-one environment. 

C) To exemplify the complexities of a slep-by-step eunipiehenslve 
industrial task. 

D) For in-depth technical topics. 

16) ^\diich statement is most accurate about the conference method as a 
communication technique? 

A Individual understanding nf the content is not impOJt^nt flfter a 
conference method session. 

B. The conference method is inappropriate for small group problem 
solving sessions. 

C. The success of the conference method is largely dependent upon 
the skills of the facilitator. 

D. The success of the conference method depends entirely on the 
amount of materials covered. 


Copyright©2018 SPAFF^ International Training, LLC 


326 





CSP Exam Study Workbook Volume I 



17) Which of the following is the least valuable quality of interactive 
computer-assisted training or distance learning? 

A) Works well for organizations with small workforces. 

B) Functions well for organizations that cannot remove large portions 
of the workforce from the job at one time. 

C) Permits instructors to interact with each other without restrictions. 

D) Trainees can engage in training at their own pace. 

18) When selecting a communications medium for a training presentation, 
which features are listed in increasing order of learner retention? 

A) Experience, auditory, words. 

B) Words, visual pictures, experience. 

C) Displays, auditory, demonstrations. 

D) Demonstrations, auditory, words. 

19) Selecting the media to be used for presenting instructional content; 

A) Requires only a knowledge of specific course objectives. 

B) Should be done only after a planning process that includes content 
analysis, audience analysis and other steps. 

C) Partly determine what content can be included and should precede 
content analysis. 

D) Ts the first step in instructional design. 

20) Safety trainers often attempt to change the way an audience views their 
procedures or actions. A primary way to help facilitate change is by; 

A) Allowing everyone to express their point of view, 

B) Following lesson plan without interruptions. 

(',) AI lowing limited questions at end of presentation. 

D) Pointing out how change will affect the workplace. 
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Domain 8 Quiz 1 Answers 

1) Answer B: 


The following are the characteristics of “group think”. 

• Illusion of Invulnerability: Members ignore obvious danger, take 
extreme risk, and are overly optimistic. 

• Collective Rationalization: Members discredit and explain away 
warning contrary to group thinking. 

• Illusion of Morality: Members believe their decisions are morally 
correct, ignoring the ethical consequences of their decisions. 

• Excessive Stereotyping: The group constructs negative 
stereotypes of rivals outside the group. 

• Pressure for Conformity: Members pressure any in the group 
who express arguments against the group's stereotypes, illusions, 
or commitments, viewing such opposition as disloyalty. 

• Self-Censorship: Members withhold their dissenting views and 
counter-arguments. 

• Illusion of Unanimity: Members perceive falsely that everyone 
agrees with the group's decision; silence is seen as consent. 

• Mindguards: Some members appoint themselves to the role of 
protecting the group from adverse information that might threaten 
group complacency. 


2) .iMiswcr C: 


A task analysis is a sequential list of all the steps necessary to perform a 
specific job skill. This step will also help determine if training is required 
or not. It is used later in the training process to develop training objectives 
and to develop ways to test performance. 

3) xAncwer C: 

Employee annual performance evaluations should always be based on 
sound measurable objective criteria which is fully understood by both the 
supendso.r and e.mplo)^ee. The rating will be most valuable if the rating is 
discussed with the employee and directions for improvement arc indicated. 
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4) Answer B: 

Brainstorming is a technique of group interactions, often defined as 5-7 
members, that encourages each participant to present ideas on a specific 
issue. The method is normally used to find new, innovative approaches to 
issues. There are four ground rules: 

* Ideas presented are not criticized. 

* Freewheeling creative thinking and building on ideas are positively 
reinforced. 

* As many ideas as possible should be presented quickly. 


• Combining several ideas or improving suggestions is encouraged. 




Advantages 

Limitations 

Uses 

Types of 

Objectives 

Interactive 

Relevant 

Creative 

Can be entertaining. 

Time consuming. 
Requires skilled 
facilitator 

Problem solving 

Trouble shoot 

Enhanced by 
pictures/media. 

Best for 

knowledge-level 

objectives, 

Problem Solving 


5) Answer A: 

Some words that should be avoided when writing learning objectives are to: 
know, imdersland, appreciate. Learn, cover, study. It is almost unpossiblc to 
determine if a student has accomplished those objectives. Some example 
preferred words are explain, classify compare, calculate, demonstrate, 
operate, measure, troubleshoot, aimljze, develop, plan. iVn example is 
“eacli individual will describe in their own works the three primary ISO 
standards that apply to safety management”. 


6) Answer D: 

Training objectives should, above all, be reasonable, measurable and 
obtainable. It is very desirable, but not imperative that the objectives and 
goals for any program be written, so as not to be misplaced or relegated to a 
low priority. When writing training objectives, use action verbs such as add, 
answer, compare, line up, etc. Avoid words such as understand, know, 
comprehend and notice as these are actions are difficult to measure. 
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To gain a competitive edge, training must involve more than basic job skills. 
Included now are advanced skills and understanding of customers and entire 
manufacturing system. The training is linked to strategic business goals and 
specific objectives and uses an instructional designed process to ensure 
effective training which compares favorably with training programs found in 
other companies. 

7) Answer C: 

This is the definition of a needs analysis and will help safety inspectors 
decide between training and non-training needs The primary question that 
must be answered, ‘Is this a problem that training will resolve or is there a 
better solution?” After defining the performance discrepancy, instead of 
training, a new set of work instructions may solve the problem. 

.Am example could be to hang out a PPE required sign to remind personnel 
that PPE is required when they operate a machine. An analytical approach 
to support the needs analysis would be to complete an operational hazard 
analysis. 

S) Answer C: I 

Most training experts rate job task analysis as the primary aid in developing 
course training goals and content. 

9) Aubwex D. 

According to Authors Mager, Peterson, Knowles, and many others, a 
facilitators actions have a major impact on how a learner reacts to the 
training environment. Usually adults tend not to model behavior that is 
punished. To avoid conflicting values, safety training objectives should be 
relevant to the work environment. 

10) Answer C: 

Learning objectives are always completed before you develop a lesson plan. 
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11) Answer A: 

During a training session, an instructor must explain what the operator needs 
to know, not all the extraneous data connected with specific equipment. If 
the learning objective is to how to operate the equipment, they may not need 
a detailed course on engineering. In this context, the trainer would want to 
“teach them how to tell time, not how to build a watch”. 


12) Answer C: 

The case study is an especially effective technique for safety and health 
training since it often illustrates the multi-causal aspects of accidents, as well 
as the tragic consequences. The case study is an excellent problem-solving 
technique, tbfit facilitates interactive learning. JMormally case studies are 
presented to a group that has the goal of evaluating mistakes made in a 
situation and providing real world solutions. The technique is particularly 
effective when the group is allowed to come to the conclusion that they can 
benefit from mistakes of other organizations and thus prevent accidents. 

The case study is an excellent tool for developing analytical skills. A major 
disadvantage to the case study is that a preexisting case may not actually 
relate to a specific training situation. Common instructional strategies are 
listed in the table below: 



Advantages 

Limitations 

Uses 

Types of 

Objectives 

Interactive 

Relevant 

Explore complex 
issues 

Applies new 
knowledge 

Can be entertaining. 

Time consuming. 

May not see relevance 

Develop analytic and 
problem-solving skills 
Enhanced by 
pictures/media. 

Best for 

knowledge-level 

objectives, 

Problem Solving 
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13) Answer C: 

The facilitator of adult learning is a guide to adults who are involved in an 
educational journey. Being technically proficient is not enough, a trainer 
must possess personality characteristics, interpersonal skills, and positive 
behaviors. A trainer’s attitude is a major motivational condition that has a 
great impact on creating a conducive learning environment. 

Dr. Malcolm Kjiowles’ theory of andragogy is an attempt to develop a 
theory specifically for adult learning. Knowles emphasizes that adults are 
self-directed and expect to take responsibility for decisions. Adult learning 
programs must accommodate this fundamental aspect. Andragogy makes 
the following assumptions about the design of learning; 

(1) Adults need to know why they need to learn something 

(2) Adults need to learn experientially, 

(3) Adults approach learning as problem-solving, and 

(4) Adults learn best when the topic is of immediate vahie 

In practical terms, andragogy means that instruction for adults needs to 
focus more on the process and less on the content being taught. Strategies 
such as casc.studics^ role playing, simulations, and self evaluation are most 
useful. Instructors adopt a role of facilitator or resource rather than lecturer 
or grader. 

• Six Characteristics of Adult Learning: 

1) Are Autonomous and self-directed 

2) Have a foundation of life experiences and knowledge 

3) Are Goal Oriented 

1) Are relevancy oriented 

5) Are PiaClIcal in Nature 

6) Need to be shown respect 

• Four Adult Learning Needs: 

1) Need to know why-application to immediate challenges 

2) Need to apply experience - opportunity to share and discuss 

3) Need to be in control of their learning - Flexible environment, voice 
concerns 

4) Want to learn things that will make them more effective and 
successful 
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14) Answer B: 

Reliability is a measure of how well a test item discriminates the knowledge 
level of the participants. Evaluations for training purposes are NOT norm- 
referenced. Nonn-referencing means that how well a trainee scores 
depends on how well or how poorly other trainees perform. Evaluations for 
training purposes should always be criterion-referenced. This means 
performance is measured against a pre-set standard. The test must measure 
what it is supposed to measure. The evaluation tool should always be 
developed before training begins. Pretest and posttest should cover 
equivalent subject matter. However, it should not be the same test or test 
questions. Well-developed multiple-choice questions on knowledge 
assessment tests permit the most objective pass or fail decisions to be made 
and calculate the most reliable performance statistics. After the training is 
completed, ensure trainee feedback along with statistical data to ensure 
continuous improvement. 

15) Answer A: 

Role playing is ideally suited for human relations education or training. It 
allows students to become participants in a "drapia" or "play" that depicts the 
interaction of humans during stressful or error provocative situations. The 
technique is not suited for problem solving or technical training. 







Advantages 

Limitations 

Uses 

Types of Objectives 

• Creates a 

* Pailicipants 

• Useful as a 

« Excellent for 

Icamcr-ccntcrcd 

may be resistant. 

cap-stone exercise 

affective and problem- 

envlroimicut. 

• Risk of 

to bring togelher 

solving exercises. 

• Employs 

embarrassing 

learned concepts 


learner ereativity. 

participants. 

• Promotes an 


• Elieits 

• Easily 

understand others’ 


empathy. 

distracted, difficult to 

perspective 


• Addresses 

maintain control. 

• Excellent 


complex issues. 

• Requires 

for active 


• Can be 

entertaining. 

intense focused on the 
objective. 

• Requires a 

skilled facilitator 

participants. 
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16) Answer C: 


One of the most valuable group techniques is the conference method. The 
strength of the conference method is in the individual knowledge and 
experience of the participants. The number of members should be kept small 
to allow for maximum exchange of ideas. The establishment of goals and 
objectives is crucial to the success of this method. But more than an 5 ^hing 
else, this teaching method hinges on the capability of the facilitator or 
instructor. The facilitator logs the objectives and keeps information and 
opinions flowing during sessions. 

After the conference, the facilitator distributes recommendations and informs 
members of actions taken as a result. Shortfalls associated with this method 
include the trusting a facilitator to ensure that the conference does not become 
a bull session and recognizing that if management does not follow up on 
recommendations, then the group will not likely support future efforts. 


DiscussJoti St 




Advantages 

Limitations 

Uses 

Types of Objectives 

Encourages 

Can be dominated by 

Can be used as an 

Best for 

participation. 

one individual or 

icebreaker. 

comprehension and 

Shows respect for 

faction. 

Can be used to 

problem-solving 

participants’ 

Susceptible to drift or 

generate ideas. 

objectives. 

knowledge. 

"mission creep". 

Can be used to solve 


Stimulates interest. 

Can be difficult to 

problems. 


Allows instructor to 

focus on objectives. 

Can be used for 


check for 

Can degenerate into a 

review. 


understanding. 

lecture or chaos. 

Best to use with 


Useful in many 

Does not give trainer 

small groups - or a 


situations. 

complete control. 

large group divided 
into small groups. 
Useful for both active 
participants and 
reflective observers. 
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17) Answer C: 

According to the NSC, the valuable attributes of interactive computer- 
assisted training, sometimes called computer based training (CBT) or 
distance learning are as follows: 

• Workers can work at their own pace. 

• Records of all training can be automatically kept. 

« Correct answers are required before a student can proceed. 

® Workers receive training as time is available. 

• Instructors can guide workers step by step through the entire lesson 
plan. 

« This method works extremely well for organizations with a small 
workforce or that cannot remove large groups from their jobs at 
any one time. 

When someone completes coursework away from an actual training facility, 
it is generally called distance learning. This is an umbrella term for many 
types of learning, including online training and training available through the 
mail. Before implementing CBT or any type of training, a needs analysis 
should be completed to ensure that the best method is being selected. 

18) Answer B: 

Learning styles include sight, touch, and hearing. Facilitators should invoke 
a variety of strategics that stimulate various learning styles. The scale in 
increasing order of learning retention includes: Less effective = 1; More 


effective 

= 10 



1. 

Words, spoken or written 

6. 

Displa^^s 

'd. 

Auditory aido 

7. 

LnmiiinriT'^tion 

3. 

Still pictures 

8. 

Demonstration 

4. 

Motion pictures 

9. 

Simulations 

5. 

Live television 

10. 

Actual experience 
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19) Answer B: 

The target audience is the group of learners. A good training needs analysis 
provides the trainer with intelligence about target audience demographics. 
Relevant details such as: 

• Educational background 

• Level of experience with the training topic 

• Job Duties and responsibilities 

• Risk factors 

• History of training 

• Length of employment 

• Organizational climate 

• Attitudes toward training 

• Mastery of prerequisite skills/knowledge/abilities 

• Medical requirements 



The more a trainer knows about the target audience, the more appropriate the 
training will be. To avoid delivering a workshop that is too elementary or 
too advanced for an audience, the trainer can make adjustments in the 
instructional strategies. These adjustments can vary from peer groups or 
individuals, the puipose is that they can accomplish the learning objective. 

Selecting the media to be used for presenting instructional content should be 
done only after a planning process that includes content analysis, audience 
analysis and other steps. OSEL^’s publication training guidelines follow a 
model that consists of: 

1) Determining if Training is Needed 

2) Identifying Training Needs 

3) Identifying Goals and Objectives 

4) Developing Learning Activities 

5) Conducting the Training 

6) Evaluating Program Effectiveness 

7) Improving the Program 
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Systems Approach to Training and Instructional Systems Design Models 



20) Answer A; 

During any training situation when attempting to change habits or 
procedures, the trainee will have questions as to why it is necessary and 
why the recommended way best. When the trainee is permitted to share 
ideas, evaluate the material and become involved, their overall acceptance 
of course material will increase. 
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Domain 8 Quiz 2 Questions 

1) Successful adult learning is evaluated least effectively by: 

A) Learner demonstrating application of knowledge. 

B) Instructor providing a video of a previous experience. 

C) Observing the learner practice a new skill. 

D) Discussing feedbiiol^ with (he yupervisor about how new skills 
have improved performance. 

2) A supervisor is conducting training on the use of air-purifying respirators 
lo several crews of disaster site workers. For program reliability, it is 
most important for the trainer to 

A) Dress for the occasion. 

B) Become a subject matter expert on respirators. 

C) Tlsti an abiitulnnce of visual airls 

D) Use a well-prepared lesson plan. 

3) The primary benefit of safety training is: 

A) Reduction of production costs. 

B) Improved safely' performanee 

C) Fewer incidents/accidents. 

D) Reinforcement of operational organization goals. 

4) During a training needs assessment does not include: 

A) Development of instructional strategies. 

B) Identity the problem or need before designing a solution. 

C) Cost benefit analysis of training solutions. 

D) Evaluate the impact of a training solution before development. 
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5) Which best describes the intent of a "Competent Person"? 

A) The person capable of identifying existing and predictable hazards 
in surroundings or working conditions which are unsanitary, 
hazardous, or dangerous to employees, and who has authorization 
to take prompt corrective measures to eliminate them. 

B) The person required to be on site at confined space entry, hoisting 
& rigging, and excavation & trenching operations. 

C) A supervisor with Lhe ability to identify existmg and future job site 
hazards and who reports directly to the person who has responsible 
charge of the operation. 

D) The person who is required to shut down the operation anytime the 
risk analysis indicates that worker exposure to a hazard is 
reasonably acceptable. 

6) On the third day of a five-day course, a new trainer arrives to teach the 
iwiiiaindcr of the class, The trainer idontifioo that two of the people 
seated next to each are being disruptive. The first option for managing 
the disruptive behavior is: 

A) Identify the disruptive persons to the entire class before the next 
break, warn if the behavior continues they will be removed and 
senior management will be notified by email. 

B) Arbitrarily rearrange the entire class seating placements during 
break to separate the disruptive students. 

C) Make eye contact, move towards the disruptive behavior, and if the 
behavior continues, speak privately with the disruptive persons at a 
break, seeking resolution. 

D) Make an example of the disruptive person by making them stand in 
the back of the room, explaining to the class that disruption won’t 
be tolerated. 

7) Which situation would likely require a solution other than safety 
training? 

A) Worker refuses to follow safety rules. 

B) Workers that are new hires. 

C) Experienced worker transferring to a new job. 

D) New procedures will be implemented. 
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8) An effective safety training program must have the following 

components; performance based, established implementation plan, 
measured, and: 


A) Apply to both individual and group settings. 

B) Use audio-visual presentations supported by printed materials. 

C) Transfer knowledge prior to hazardous exposures. 

D) Delivered only by specially trained and higlily skilled instructors. 


9) The first phase in designing a successful safety training program is to: 

A) Design learning objectives. 

B) Conduct a training needs assessment. 

C) Develop instructional strategies. 

D) Plan for a conducive learning environment. 

10) Safety professionals designing and delivering safety training programs 
should incorporate essential training principles that include clearly stated 
objectives, organized and logical content, and: 

A) Use humor to reinforce the message. 

B) Provide a comfortable training environment. 

C) Align the training to fit individual needs. 

D) Overemphasize the importance of training. 

11) The training implementation pha.se includes instructor costs, student 
costs, materials costs, and: 

A) Facilities costs. 

B) Curriculum development costs. 

C) Recordkeeping costs. 

D) Marketing costs. 

12) 'I'hc training method that provides the most information retention is: 

A) Reading. 

B) Listening. 

C) Active. 

D) Seeing. 
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13) Which training is most appropriate for supervisors? 

A) Training in the safe use of products. 

B) Training in doing a job correctly and safely. 

C) Training when the j ob changes. 

D) Training in hazards and controls. 

14) There are three general adult learning theories; cognitive, behavioral, and 
motivational. Which is a primary principle of the cognitive theory? 

A) Addresses how external factors influence behavior and learning 

B) Uses routine and frequent reinforcement. 

C) Addresses how people process and remember information. 

D) Recognizes that people want to learn for largely personal and 
internal reasons. 

15) Training and education are oft'en used interchangeably but have different 
meanings. The major distinction between training and education is: 

A) Education focuses on learning about and training focuses on 
learning how. 

i B) Training focuses on learning about and education focuses on 

learning how. 

C) Edi.M.HlitiM i.s more focuned on application of skills and trmnmg is 
tocused on building knowledge, 

U) Training develops knowledge for future use and education 
provides relevant skills for immediate use- 

lb) You arc facilitating a one-hour training session and arrive five minutes 
betore the start of class to find that j/uui presentation did not synchronize 
with the company server. Participants are taking theii seats and you do 
not have access to the presentation. What is the best course of action? 

A) Cancel the training session. 

B) Reschedule the training session for a later time. 

C) Get into your facilitator toolkit and begin the training. 

D) Ask a participant familiar with the topic to deliver the training. 
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17) Story telling is a useful training strategy to bring context to a situation. 
The most important aspect of the story that it must be: 


A) Factual. 

B) Relevant. 

C) First person experience. 

D) Humorous. 

18) Training is needed for a new process rollout. The training program has 
been designed, materials are appropriate and purchased, and the training 
has been conducted. What remains to be completed? 

A) Learning objectives. 

B) Program evaluation. 

C) Curriculum design. 

D) Needs analysis. 

19) Which training method allows for the least amount of student-instructor 
interaction? 


A) Lecture. 

B) Role playing. 

C) Case study. 

D) Facilitated discussion. 

20) What is most important when facilitating individualized instruction as 
part of a self-directed, distance leaining strategy? 

A) Ensure technical competency of the learner. 

B) Control the progress to meet the learning objectives. 

C) Evaluate knowledge gained through standardized testing. 

D) Know the learner’s knowledge gaps. 
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Domain 8 Quiz 2 Answers 

1) Answer B: 

Adults want satisfactory answers to the following questions to accept and 
apply learning. 

1. ) Wliy is it important? 

2. ) How can I apply it? 

3. ) How does it work? 

4. ) What do I need to know? 

The best way to evaluate learning is to observe a change in behavior. 
Showing a video to the learner will not provide any information regarding 
their learning. 

2) Answer D: 

The use of a lesson plan will provide standardization to a presentation and 
avoid omission of essential material. The lesson plan also helps the 
instructor conduct the class according to a timetable and should provide for 
student participation or involvement. Presenting technical information 
requires training and practice. The most practical method of delivery is 
using a manuscript. The effectiveness of a technical presentation depends 
upon the trainee as well as the instructor. The trainees will be much more 
open to learning if the instructor succeeds in eliciting a sense of 
disequilibrium among the trainees. 

3) Answer B; 

According to the NSC, the goal of effective training is learning that leads to 
improved on-the-job performance. Other benefits include reduction in 
rejected production items, improvement in housekeeping and lowering the 
number of preventable accidents. After a training program has been 
conducted, what is actually applied on the job will be influenced most by the 
expectations ofsuperiors, peers and subordinate.^. 

4) Answer A; 

Aoeoiding to the NSC, a needs assessment helps to 

• Distinguish between training and non-training needs 

• Identify the problem or need before designing a solution 

• Save time and money by ensuring that solutions effectively address 
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problems they are intended to solve 
• Identify factors that will impact training before its development 
After the needs assessment, training goals are developed and during that 
process candidates will detemiine what laiowledge the trainee needs to know 
to eliminate the problem. Remember, if the outcome is to tell time, then 
trainees should learn how to tell time, not how to build a watch. 


5) Answer A: 

OSHA defines a competent person as "one who is capable of identifying 
existing and predictable hazards in the surroundings or working conditions 
which are unsanitary, hazardous, or dangerous to employees, and who has 
authorization to take prompt corrective measures to eliminate them". 
Additionally, the competent person should be a person who has extensive 
knowlcdgc/experieiicc in apaiticulai aclivit)' ui job function. 


6) Answer C; 

Setting classroom expectations at the very beginning of a class is one of the 
best methods of classroom management. Hang a flip chart or poster, or 
dedicate a section of white board if you have the space, and list expected 
classroom behaviors, ftefer to this list when disruptions occur. Using a flip 
chart or white board can be especially useful because you can involve 
students in the construction of the list on the first day and in that way get 
buy-in. Start with a few of your own expectations and ask the group for 
addiliuuul suggesLiuiis. Wlien all agiee on how the classroom is lo be 
managed, disruptions are minimal. 

A list of expectations may include: 

• Set the tone: “We are all Adults and Professionals...” 

• Start and end on time 

• Turn off or silence cell phones 

• Save texting for breaks 

• Respe ct the contributions of others 

• Be open to new ideas 

• Resolve differences calmly 

• Stay on topic 

Unless you've got a purposefully disruptive student in your classroom, 
disruptions, are likely to be minimal. We're talking about disruptions like 
chatting in the back of the room, texting, or someone who is 
argumentative or disrespectful. 
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Try one, or more, if necessary, of the following tactics: 

• Make eye contact with the disruptive person 
. Remind the group of the agreed-upon norms 
» Move toward the disruptive person 

. Stand directly in front of the person 
« Be silent and wait for the disruption to end 

. Acknowledge the input, put it in your "parking lot" if appropriate, and 
keep moving forward to meet the learning objectives. 

» "You may be right." 

» "Thanks for your comment." 

= "How about if we park that comment and come back to it later." 

• Ask for help from the group 

“ "What does everyone else think?" 

■ Call for a break and speak wllh the puison(x) privately seeking 
resolution. 

■ Rearrange the seating as part of a learning activity. 

For more serious problems, or if the disruption persists: 

• Call for a break and speak with the person(s) privately seeking 
resolution. 

. Confront the behavior, not the person I 

• Speak for yourself only, not the class 

. Seek to understand the reason for the disruption 

• Ask the person (o reixmiincnd a solution 

. Review your expectations of classroom behavior if necessary 
. Try to get agreement on expected norms 

• Explain any consequences of continued disruptions 

7) Answer A: 

Safety training the right solution to a performance problem involving the 
lack of skills, knowledge or abilities. However, training is not intended to 
correct performance issues such as a worker refusing to follow safety rules. 

8) Answer C: 

To design an effective training program, the safety professional must focus 
on the learners needs, analyze learner characteristics, develop specific 
learning objectives, create materials and schedules, and design appropriate 
testing and evaluation methods. The main goal is to transfer knowledge 
about workplace hazards before a worker is exposed to those hazards. 
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9) Answer B: 

To create an effective training program, first the safety professional needs 

to assess current worker performance, comparing it to the desired 

performance. 

10) Answer C: 

Planning and development of training begin with an understanding of how 
people learn and what contributes to learning. The following list summarizes 
some principles of learning. 

• Stimulate multiple senses. We receive most information through 
vision. Hearing processes a lot of information, but cannot handle 
information at the same rate as visual input. Incorporating visual 
materials into training helps the learning process. 

• Identify the needfor teaming. The trainee will understand what is 
being learned better if objectives and strategy for training are 
presented clearly. 

• Organize the content logically. It is better to conduct training in small 
modules rather than large ones. What constitutes logical order 
depends on the material being taught. One form of order is proper 
sequence, where early modules establish the background for later 
modules. Another form of order is level of difficulty, where easy 
material progresses to that which is more difficult. 

• Teach principles with procedures. People will understand procedures 
better and retain them longer if the principle or objective for the 
procedures is presented first. 

• Teach the whole process first, then detailed parts. Trainees should 
leant the whole procedure first. Tlre^ need tu see what each step leads 
to. Then they can go thi ough the details of the process. 

• Make sure trainees have time to practice, but keep practice periods 
short. When trainees are learning slcills and the criterion for success is 
meeting some performance standard, trainees need thiie to practice. 
Short practice periods with breaks are more effective than long 
practice sessions. 

• Ensure participation when performance is the goal. When training 
occurs in group anangements, some trainees hold back from 
participating. An instructor must watch for this and find ways to 
involve everyone. 
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• Give trainees knowledge of results. Trainees need to know how they 
are doing. It is better to evaluate trainees in small increments and give 
them results of evaluations, rather than delay evaluation and results. 

• Reward correct performance. There are many forms of feedback. 
Positive is generally better than negative. Praise and verbal comments 
can be used when trainees do things correctly. Accurate and 
immediate feedback is better than delayed and general feedback. 

• Keep trainees interested and challenged. Instructors can use various 
techniques to increase participation and interest in subject materials. 
Ask questions and stimulate discussion, and when there are skills 
involving several people, role playing exercises help maintain interest. 

• Simulation should duplicate actual conditions. When procedures and 
settings are simulated, they should accurately represent real situations 
as much as possible. Unrealistic simulation can lead to incorrect 
behavior in real contexts. 

• Unique or unusual material is retained longest. Use of examples and 
real situations helps people visualize what is taught. Dramatic and 
cxotio stylo may be entertaining, but care must he given to make sure 
such activity is meaningful. 

• Provide relearning to sustain knowledge and skill. The idea of a 
learning curve tells us that the more skilled a person becomes, the 
slower the rate of improveiuenl. After training, the knowledge or skill 
achieved by the end of training decays with time. Creating 
opportunities to relearn, update, or evaluate skills and knowledge will 
help keep performance at desired levels. 

• Fit training to individual needs. The loiowledge or skill of each 
trainee can be assessed through pretests, interviews, and other 
evaluations. When there is too great a range in knowledge and skill in 
the same training session, few trainees are well served. With self- 
paced instruction and criterion-based training, individuals can achieve 
the desired level of knowledge or skill at their own pace. Slow 
learners or those with elementary skills are not intimidated by others 
who are advanced. Computer based instruction and training systems 
allow for customized instruction and repeating of sessions to match 
the needs of individuals. 
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11) Answer A: 


Safety training costs can be broken down into three major categories - 
development, implementation, and other lifecycle costs. Development costs 
include curriculum development and materials. Implementation costs 
include instructor cost, student cost, material cost and facility cost. Other 
life cycle costs include recordkeeping and training evaluations, revisions, 
software licensing and maintenance fees, information technology support, 
internal salaries. 

12) Answer C: 

Active training can be defined as a two-way interactive learning processes 
with continual feedback, to achieve the purpose of the learning objective(s) 
Active Training is a method of education that uses unconventional means to 
motivate students to become more involved, physically & mentally, in 
applying material/content. Active training is an effective teaching method 
that takes into account different learning styles and social components. 
Characteristics include: 

• Learning by doing/ hands-on 

• Contingent (step-by-step) 

• Individual has control over what/ how much they learn 


• Facilitates participation 



Advantages 

Limitations 

Uses 

Types of Objectives 

Provides hands-on 
experience/practice. 
Incorporates multiple 
senses and learning 
styles 

Proficiency evaluated 
through demonstrated 
performance 

Requires significant 
preparation. 

Is time consuming. 
May increase safety 
risks. 

May require a cadre 
of instructors. 

Useful for any hands- 
on skills. 

Useful for trouble¬ 
shooting. 

Works well only with 
small groups. 

Excellent for active 
participants. 

Best with application- 

level/psychomotor 

objectives 

Useful for problem¬ 
solving with 
equipment (trouble¬ 
shooting) 
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13) Answer D: 

Supervisors and managers represent company and employer responsibilities. 
Not only do they need to understand the hazards and controls for then 
workers, but they need to know what training they must administer. They 
need to understand the regulatory and legal responsibilities for safety that the 
employer or company retains, and they need to know what responsibilities 
they have under normal and special procedures. If supervisors and managers 
have contract relationships with other companies and their employees, the 
supervisors and managers must learn how to deal with safety matters 
through contract chains of command. 

14) Answer C: 

This section will focus on three learning theories: cognitive, behavioral, and 
motivational. Each theory will help instructors create effective training 
programs regardless of whether they deliver training in the classroom or via 
technology. Learning theories are the foundation from which training is 
derived, and they have shaped learning as we know it today. Learning 
theories help trainers understand why certain concepts are important and 
provide rationale as why specific training activities are used. Cognitive 
theories describe how people processes and remember information. This 
area is where one can find answers to questions like How do people learn 
and Why do workers sometimes forget information. Behavioral theory is 
especially important because it describes why it is important to reinforce 
principles after training. Behavior-based principles are used companies to 
create a safety culture, and these principles have direct application to 
training. Equally important is motivation theory because it describes ways 
trainers can make safety training interesting and relevant to learners. 

15) Answer A: 

Training is more immediate, skills oriented, and focused on application as 
compared to education, which is the process of building a base of 
knowledge. In OHS both strategies are important. Organizations often 
focus on skills based or traditional training. Training in hazard 
communication typically might focus on how to read an SDS and labels, 
handle workplace chemicals, etc. Education in hazard communication could 
focus on historical perspective, and on examining case studies of OSHA 
fines or major chemical exposure events. 
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16) Answer C: 


First, facilitators should arrive early, at least 30 minutes before the start of 
training to get set up (mentally and technologically), check the learning 
environment, verify materials are in order, and greet participants as they 
arrive. It is always a good idea to carry a backup memory stick with a copy 
of the presentation. To be an effective trainer/facilitator, one must have a 
go-to facilitator toolkit. While multi-media presentations are great tools, 
death by power point is the result of this technology being overused as a 
crutch for poor facilitation skills. Some of the best presentations delivered 
by skilled facilitators have been out of spontaneity due to technical 
difficulties. On the other hand, such disruption can be disastrous for a one 
dimensional, inflexible, or novice instructor. Bottom line: Have a backup 
plan. 


One of the pitfalls of instruction is that trainers tend to develop training 
programs that accommodate the way the trainer learns best, not the way the 
participants learn best. The key to accommodating learning styles is that 
instructional strategies and media should be selected as a means to help the 
learner and not as a convenience for the instructor. The best training 
stimulates multiple sensed in the learner and should be a blend of various 
learning strategies: 
o Lecture 
o Brain Storm 
o Case Study 
o Demonstration 
o Role Play 
o Guided Discussion 
o Self-Directed/Distance Learning 
o Learner Discovery/Individualized instruction 
o Interactive Computer-Based Training (CBT) 
o Activity based-Hands On/Demonstration 
o e-learning/m-learning 
o Hybrid/blended 
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Many people recognize that each person prefers different learning styles and 
toohniquoo. Learning stylos group common ways that people learn. Everyone 
has a mix ot learning styles. Some people may find that they have a 
dominant style of learning, with far less use of the other styles. Others may 
find that they use different styles in different circumstances. There is no 
right mix. Nor are your styles fixed. You can develop ability in less 
dominant styles, as well as further develop styles that you already use well. 
Giving consideration to learning styles helps trainers to: 

• Recognize that everyone learns differently and the need for a variety 
of instructional strategies and media. 

• Recognize that trainers also have preferred learning styles. 

• Learner focus, not instructor focus. 

• Be creative and include exercises or instructional strategies or media 
that help adults learn the information and appropriate for the learning 
objectives. 

• Make real time adjustments and employ alternative instructional 
methods best suited to the learners and accomplish the learning 
objectives. 

• Empathize with training participants. 

By recognizing and understanding learning styles, skilled trainers can use a 
variety of techniques best suited to the audience and learning objectives. 

This improves the speed and quality of training. 

The ANSI Z490-2009 Criteria for Accepted Practices in Safety, Health and 
Environmental Training is a well-constructed standard specific to SH&E 
training. 

Competency is having the skills, knowledge and abilities to perform the task 
as determined by the employer. 

Competent Training Professional is a person prepared by education, training, 
or experience to develop and implement various elements of a training 
program. Also known in the Z490 standard as a Training Professional. 

Trainer is the person who delivers a training event. 

Trainer Criteria represents the criteria for safety, health, and environmental 
trainers shall be specified during training development. Criteria shall 
include subject matter expertise and training delivery skills. 
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17) Answer B: 


According to Authors Mager, Peterson, Knowles, and many others, a 
facilitators actions have a major impact on how a learner reacts to the 
training environment. Adult learners are relevancy oriented, pragmatic, and 
interested in the immediate application of knowledge, i.e., the “so what” 
factor. Author Elain Biech in Training and Development for Dummies 
(2015), explains stor 5 delling as telling an event (true or fictitious) that has a 
moral or lesson, or demonstrated consequences. The punch line leaves the 
listener inspired, influenced, or improved, without explaining the learning 
point. The most important factor of storytelling as a facilitator is to be 
relevant to the audience and learning objectives. 

18) Answer B: 

The ADDIE instructional design model is the generic process traditionally 
used by instructional designers and training developers. The ADDIE model 
is at the very core of instructional design and is the basis of instructional 
systems design (ISD). There are various adaptations of the ADDIE model 
but it generally consists of five cyclical phases: 

1. Analysis ' 

2. Design 

3. Development 

4. Implementation 

5. Evaluation. 


These processes represent a dynamic, flexible guideline for building 
effective training and performance support tools. Most current ISD models 
are variations of the ADDIE process. Rapid prototyping is a commonly 
accepted improvement to this model. This is the idea of reviewing continual 
or formative feedback while creating instructional materials. This model 
strives to save time and money by catching problems while they are still 
easy to fix. 
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Needs Assessment 
c; What are- the learners’ Job-, 
related needo? 

o What existing knowledge do 
they tiave? 

o Wliai Is Iftc gap bolv»'can 
wHtiihtylw«w ana whw 
they need to know? / 


Training Design 

?? Wh^t (eisirnina outcomes will 
meek tearncro’ needo? 
o What kind of training plan 
needy to b« created? 

Who! rdtioMtiroti prg JtV»if»b(o? 
o What are some potential 
challenges to this training? 


Tiisi Adult Learner 

d Wliil' -I? 

o What do they need? 
o Hov/ cart training meet their leamlng 
needs? 

o Hov/ can I as a trainer help them meet 
their learning needs? 


Training Implementation 

a Are selected trainers ready to 
deliver the training? 
o Are all training resources 
prepared arrd details regarding 
the training addressed? 


;Evaluation ' ' 

Are the needs of I darners being addre^^ the ; 

^ " design and deveibpihent of the trainiifig?^ ! ... v: 

What methods are:vkorking/not wo^^^^ 
impleirn8ntati6n?'>V;v : • 

!^'-5;vHdWdid learners eyalu.a^. the tj^inrng-u^^ . s 
.'.‘/Completion? ' i: ' 

■d How determine If: learners arc applying their 

lbar.rtlng;as they carry out jab-relaleditasks? ^ . ■ 


Creating a Training Program 
Using the ADDIE Model 


Training Development 
'What content needs to be 
created? 

What appropriate activities need 
to be developed? 

What forrtiative and evaluation 
instruments need to be created? 


19) Answer A: 


The benefit of lecture is that information can be imparted to a large group in 
a relatively short time. However, this leaves little time or opportunity for 
interaction between trainee and instructor. 


'i^eetu re Strategy 




Advantages 

Limitations 

Uses 

Types of 

Objectives 

Presents much 

Does not develop 

Introduce new material. 

Best for 

information in a 

reasoning skills. 

To summarize lesson. 

knowledge-level 

short time. 

Makes learners 

To establish instructor’s 

objectives, 

Provides for 

dependent on 

expertise and 

acquisition of 

instructor control. 

Good for 
introducing and 
summarizing new 
information. 

Can be entertaining. 

instructor. 

Is instructor-paced. 
Tends to be over-used. 
Can be boring. 

leadership. 

Excellent for reflective 

observers. 

Enhanced by media. 

facts. 
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20) Answer D: 


Self-directed learning involves having employees take responsibility for all 
aspects of learning-when it is conducted and who will be involved. Learners 
master predetermined training content at their own pace without an 
iUbtiuetoi. Tiaiucis iiia.v seivc as IkeiliLaUas. Tlial, Is, Irairiers sre avsilHble ((^ 
evaluate learning or answer questions for the trainee. The trainer does not 
control or disseminate instruction. The learning process is controlled by the 
learner. There are several advantages and disadvantages of self-directed 
learning. It allows trainees to learn at their own pace and receive feedback 
about the learning performance. For the company, self-directed learning 
requires fewer trainers, reduces costs associated with travel and meeting 
rooms, and makes multiple-site training more realistic. Self-directed learning 
provides consistent training content that captures the knowledge of experts. 
Self-directed learning also makes it easier for shift employees to gain access 
to training materials. Self-directed learning is likely to become more 
common in the future as companies seek to train staff flexibly, take 
advantage of technology, and encourage employees to be proactive in their 
learning rather than driven by the employer. A major disadvantage of self- 
directed learning is that trainees must be willing and comfortable learning on 
their own. That is, trainees must be motivated to learn. From the company 
perspective, self-directed learning results in higher development costs, and 
development time is longer than with other types of training programs. 
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Several steps are necessary to develop effective self-directed learning: 

1. Conducting a job analysis to identify the tasks that must be covered. 

2. Writing trainee-centered learning objectives directly related to the 
tasks. Because the objectives take the place of the instructor, they must 
indicate what information is important, what actions the trainee should 
take, and what the trainee should master. 

3. Developing the content for the learning package. This involves 
developing scripts (for video) or text screens (for computer-based 
training). The content should be based on the trainee-centered learning 
objectives. Another consideration in developing the content is the 
media (e.g., paper, video, computer, World Wide Web site) that will be 
used to communicate the content. 

Breaking the content into smaller pieces ("chunks"). The chunks should 
always begin with the objectives that will be covered and include a 
method for trainees to evaluate their learning. Practice exercises should 
also appear in each chunk. 

Developing an evaluation package. This should include evaluation of 
the trainee and evaluation of the self-directed learning package. Trainee 
evaluation should be based on the objectives (a process known as 
criterion referencing). That is, questions should be developed that are 
written directly from the objectives and can be answered directly from 
the materials. Evaluation of the self-directed learning package should 
involve determining ease of use, how up-to-date the material is, if the 
package is being used as intended, and whether trainees are mastering the 
objectives. 


4. 


5. 
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Domain 9: Law and Ethics 



Knowledge of: 

1. Legal issues (e.g., tort, negligence, civil, criminal, contracts, disability 


terminology) 

2. Protecting confidential information (e.g., privacy, trade secrets) 

3. Standards development processes 

4. The ethics related to conducting audits 

5. The relationship between labor and management 

6. BCSP Code of Ethics _ 

Skill to: 

1. Interpret laws, regulations, and consensus codes and standards 

2. Apply concepts of BCSP Code of Ethics _ 



Key CSP Blueprint Themes 


:G. 
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Domain 9 : Law and Ethics 

• Legal issues, interpretations, regulations 

- tort, negligence, civil, criminal, contracts, disability 
terminology, expert witness testimony 

- Regulatory and voluntary consensus standards' 
development 

• The ethics related to data collection and use 

- iustificatlon, defensibllity, discovery 

- Protecting confidential information, privacy, 
trade secrets 

• Labor and management relations 

• Applied BCSP Code of Ethics 

- Sltuatjonal analysis 
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Domain 9 Quiz 1 Questions 

1) An employee was injured on the job and had lost workdays associated 
with the injury. Upon returning to work, the employee was physically 
unable to perform the previous job. Another job was provided but for 
less pay. Which legal doctrine would keep said employee from suing 
his/her employer? 

A) Exclusive Remedy. 

B) Gross Negligence. 

C) Tort. 

D) Special Damage. 

2) A company representative visits a vendor to price some specific 
monitoring equipment. However, at the time of the visit, no purchase 
agreement is made. Later the vendor mails a proposed contract for the 
equipment and states that the offer is valid until July 1 and acceptance 
will be contingent upon a signed contract signed returned by U.S. mail. 
On June 15, a copy of the signed contract is faxed to the company. Is 
there a valid contract? 

A) No, an offer was not made and accepted. | 

B) Yes, a fax can be used in lieu of the U.S. Postal Service. 

C) Yes, an offer was made and accepted before July 1. 

D) No, the acceptance was not as stated in the offer. 

3) The term used that indicates the product manufacturer is liable for injury 
due to a defect, without proof of negligence or even fault. 

A) Negligence. 

B) Strict liability. 

C) Privity. 

D) Res ipsa loquitur. 
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4) Insurance contracts are unilateral, meaning that only the insurer makes 
legally enforceable promises in the contract. The insured is not required 
to pay premiums, but the insurer is required to pay benefits under 
contract if the insured has paid the premiums and met certain other basic 
provisions. Which terms represent the general parts of an insurance 
contract? 


A) Declarations^ Definitions^ Insuring agree,tTie.nl^ Kxclusioi.i.'i^ 
Conditions, Endorsements. 

B) Incontestability, Definitions, Conditions, Declarations. 

C) Investigation, Exclusions, Conditions, Privity. 

D) Endorsements, Definitions, Executor, Declaration. 

5) An implied warranty is an inference by a wholesaler or manufacturer that 
merchandise is suitable for a specific function or purpose. The statement 
of warranty can be made in many ways and could include all the 
following except 


A) Selling the merchandise for that function. 

B) Marketing that the merchandise will satisfy that function. 

C) Referencing the owner's manual statements that it will accomplish 
that puipose. 

D) Making the merchandise appear to accomplish the purpose. 


6) Which of the following identifies the four mandatory elements for any 
legal contract? 

A) Consent, legal tender, parties, consideration. 

B) Management, labor, money, contract. 

C) Agreement, consideration, purpose, legal tender. 

D) Agreement, consideration, purpose, competent parties. 

7) Three fundamental legal principles that can be used by plaintiffs in 
product liability cases include 

A) Carelessness, strict legal responsibility, res ipsa loquitur. 

B) Strict liability, express guarantee, implied warranty. 

C) Negligence, strict liability, breach of warranty. 

D) Negligence, strict legal responsibility, tort. 
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8) Which of the following characteristics of a product recall is the most 

important? 

A) Quick response. 

B) Written detailed plan. 

C) Action sheets for each department. 

D) Detailed procedures for notifying authorities and advertising which 
products are defective. 


9) Safety professionals may need to have insurance protection, depending 
on business status. Out of numerous types of coverage, one specific to 
safety consultants is professional liability that covers all the following 
except 

A) Errors and omissions. 

B) Fire damage. 

C) Libel and slander. 

D) Negligence. 

10) An agreement or contract in which one party agrees to hold the other free 
from the responsibility for any liability or damage that might arise out of 
the transaction involved is called a; 

A) Strict liability. 

B) Hold harmless agreement. 

C) Negligence. 

D) Exclusive remedy. 

11) A food processing plant has a storm water containment pond that is not 
fenced. If a child drowns in the pond, what is the legal doctrine a 
plaintiff could use in a lawsuit? 

A) Attractive nuisance. 

B) Res ipsa loquitur. 

C) Obvious peril. 

D) Foreseeability. 
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12) A Certified Safety Professional (CSP) must accept responsibility for their 
continued professional development by acquiring and maintaining 
competence through continuing education, experience, professional 
training, and: 

A) Monitoring safety websites. 

B) Maintaining a presence on social networks. 

C) Keep mg cuiTent on relevant legal issues. 

D) Keeping a regular Internet blog. 


13) A CSP works with a large safety and occupational health staff The CSP 
has been asked to perform hygiene sailipling, even though the CSP has 
had no formal training or education on sampling. According to the BCSP 
Code of Ethics, what should the CSP do first in this situation? 

A) The CSP does not have an ethics concern under BCSP professional 
conduct guidelines and should continue the sampling. 

B) The CSP may continue the sampling but should advise the BCSP 
that a possible ethics violation occurred. 

C) The CSP should perform the sampling but should contact BCSP 
I after completion to verify if an ethics violation occurred. 

D) The CSP should not perform the sampling because doing so may 
violate the BCSP Code of Ethics. 

14) An employee was injured on the job and was sent to an occupational 
physician who ordered "no work for three days then return to work 
without restrictions." The employee's disability is called: 

A) Temporary Total Disability. 

B) Temporary Partial Disability. 

C) Permanent Partial Disability. 

D) Permanent Total Disability. 

15) Employee unions can impact safety: 

A) Negatively when there is insistence for engineering control as a 
substitute for disciplinary action. 

B) Negatively when union leaders have a role in safety training. 

C) Positively when employees bargain for safety incentive programs 
based upon reducing accident rates. 

D) Positively when workers have more direct involvement in reducing 
workplace hazards. 
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16) As a CSP, you are working as a consultant for a company and identify a 
condition that poses serious risk to the employees. You notify the client 
of serious safct 3 ^ concerns and he tells you that ho docs not have the 
money to fix the condition. The most ethical response to this situation is 
to: 

A) Report the situation to OSHA. 

B) Keep good documentation of this situation. 

C) Discuss the situation with the client to find a solution. 

D) You have informed the client and your responsibility has ended. 

17) You are conducting a safety inspection of a manufacturing plant in the 
southwest Missouri. The site visit is designed to fulfill two purposes, 
mentor a university safety degree intern, and second to determine 
regulatory compliance of the facility. During the inspection you observe 
an employee, without eye protection, working at a bench installing parts. 
This is not a hazardous operation, but it is a posted "eye protection" area. 
Which is the best course of action? 

A) Contact the supervisor and discuss the situation. 

B) Test the safety intern’s skills by letting her handle the situation. 

C) Confront the employee and determine "Why" eye protection is not 
being used. 

D) Note the discrepancy and do not discuss it until the out brief when 
the CEO and the supervisor are both present. 

18) The plaintiffs attorney contacts a CSP with specific subject matter expert 
witness for a highly publicized court case. The attorney offers to 
compensate the CSP with 5% of the settlement if the plaintiffs case is 
successful. The most ethical action is to: 

A) Accept the offer with an additional upfront retainer fee. 

B) Reject the offer and report the attorney to the BCSP. 

C) Counter the offer with an hourly fee schedule. 

D) Counter the offer requesting 10% of the settlement. 
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19) You are working for the general contractor and assisting snb-contractors 
with job safety analysis on a multiemployer jobsite. 'I’he Electricians 
identified a new Pipefitter task that would assists the Plumbers with 
installing water lines. The Pipefitters stated that the union agreement 
precluded them from assisting the Plumbers. What is the best course of 
action to resolve the issue of task responsibility? 

A) Assign the responsibility to all trades 

B) Negotiate the tasks with the union representatives. 

C) Assign the task responsibility to only the Pipefitters. 

D) Notify the general site management staff to resolve the issue and 
communicate the policy to the appropriate parties. 

20) You are representing a general contractor at the site and called to assist 
with an underground pipe installation. The trench is 15-foot deep in 
class C soil. The final connections have been made, all workers and 
protection systems have been removed. The project manager state that if 
the project is completed by today’s deadline the company will receive an 
on-time bonus. A subcontractor notifies you that he has left an 
expensive laser pipe level in the trench and needs the tool to continue a 
task. Which is the best advice to the decision makers? 

A) Inform the project manager of the risks, direct the trench 
competent person to escort the subcontractor into the trench to 
retrieve the equipment and standby as the entry attendant. 

B) Advise the project manager of the risks for workers entering an 
unprotected trench, the risk of damage to the installation when 
attempting to retrieve the subcontractor’s equipment remotely. 

C) Direct the equipment operator to close the trench and inform the 
project manager that the subcontractor’s tools are not the general 
contractor’s responsibility. 

D) Advise the subcontractor to enter the trench during the next break 
to retrieve the equipment and be careful not to collapse the trench 
or be witnessed. 
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21) Professional ethics refers to; 

A) A set of principles and standards that guide the actions of 
professionals that are often referenced in civil or criminal cases 
involving professional conduct. 

B) The laws that the professional must comply with or face possible 
civil and criminal charges. 

C) A set of bylaws established to assure the members of an 
organization must follow. 

D) Voluntary rules expected of members of professional associations. 

22) Management has increased work hours and is pushing for more 
productivity. As a CSP, you are concerned about some of the safety risks 
associated with this production schedule. You should; 

A) Report concern to the US Department of Labor (DOL). 

B) Tell workers to launch a work slowdown. 

C) Inform/communicate increased hazards due to increased 
production and verify that risk is acceptable. 

D) Do not challenge the management; accept the production schedule. 

23) As a salaried safety professional for a large company, you are obligated 
to be a faithful agent to your employer. You have recently purchased a 
substantial financial interest as a limited partner in a medium-sized 
safety consulting firm. Your employer recently acquired a new 
business that had hired your consulting firm to perform a safety 
compliance audit and you were assigned the task. After disclosing the 
conflict of interest to your boss, she permits you to perform the work. Is 
this an acceptable resolution? 


A) Yes, the conflict of interest has been addressed in accordance with 
your employer’s code of ethics. 

B) No, because this situation does not avoid circumstance where 
compromise of conduct or conflict of interest may arise related to 
safety responsibilities. 

C) Yes, there is not a conflict of interest if the issue was fully 
disclosed to your employer. 

D) No, because the situation can cause you to be honest, fair, and 
impartial and act with responsibility and integrity. 


Copyriglit©2018 SPAN^m International Training, LLC 


363 















CSP Exam Study Workbook Volume I 


24) You are part of an interview team to fill a new facility safety manager 

position. The candidate claims to be a CSP but is not listed on BCSP 
website as a credential holder, you should: 

A) Notify BCSP and give them all the pertinent information. 

B) Tell the person to stop using the CSP designation. 

C) Do nothing as the person if the person is qualified in other areas. 

D) Notify the corporate attorney to pursue legal action. 


25) You are conducting an audit in a supervisor’s area and he is a friend of 
yours. You identify significant hazards in his department, and 
supervisor tells you he will fix the hazards by end of day, which is best 
course of action? 

A) Write it in the report and note the conversation with supervisor. 

B) Write in report and noting the hazard was corrected. 

C) Omit the hazard finding from the report since he said he would fix 
it by the end of the day. 

D) Notify the supervisors boss of the hazard and ask her to verify the 
hazard has been abated. 
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Domain 9 Quiz 1 Answers 

1) Answer A: 

Exclusive Remedy: State workers' compensation statutes gave employees a 
definite remedy for injuries and diseases arising out of or suffered during 
their employment. Tn exchange for a definite recovery, the workcra' 
compensation remedy is exclusive, that is, with Just a few exceptions, a 
worker's right of recovery against the employer is limited to the benefits 
provided by the workers' compensation law. The employee may not sue in 
tort. 

A legal doctrine that an employer who is normally immune from tort actions 
by employees because of workers' compensation laws may be held liable for 
additional damages as a party who has committed a wrongful or negligent 
act beyond its role as employer. 

Example; An employee of an aerosol shaving cream manufacturer is injured 
by an exploding can while handling stock. The manufacturer is liable to the 
employee under workers' compensation laws, but it may also be held 
responsible for manufacturing a defective can. The employee then may 
choose to bring a civil suit, where the potential recovery is greater than the 
statutory remedjy of workers' compensation. 

Special Damages: Special damages are one sustained, rather than implied 
by law. They are either added to general damages arising from an act 
injurious in itself; such as when some loss arises from the uttering of 
slanderous words, actionable in themselves; or are such as arise from an act 
not actionable in itself, but injurious only in its consequences; such as when 
the words become actionable only by reason of special damage ensuing. To 
constitute special damage, the legal and natural consequence must arise from 
the tort - not from a mere wrongful act of a third person or a remote 
consequence. 

The exercise of reasonable care in the handling and preservation of a product 
in their possession so that it will not later cause injury to a user is the 
definition of "Responsibility for Handling". A person may be held liable for 
actions that result in injury or damage only when he was able to foresee 
dangers and risks that could be reasonably anticipated is the definition of 
"Foreseeability". 

A wrongful act, or failure to exercise due care, for which civil legal action 
can result is the definition of TORT. The concept that a producer of a 
product is liable for injuries due to defects, without the necessity for plaintiff 
to show negligence or fault is known as "Strict Liability". 
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2) Answer D: 

To be a valid contract, all requirements outlined in the offer must be 
completed. 


3) Answer B: 

Strict liability is the concept whereby the plaintiff need not show negligence 
or fault to prove liability. 

Negligence is the failure to exercise a reasonable amount of care or to carry 
out a legal duty so that injury or property damage occurs to another. An 
example would be you were a landlord and did not provide adequate security 
and the renter was robbed. In product safety work Privity is defined as "A 
direct relationship between the injured party and the party whose negligence 
caused an accident". Early English law held that there could be no 
negligence without privity. However, this rule was broken in the U.S. in the 
early 1900s when Judge Benjamin Cardozo ruled that an automobile 
manufacturer was liable for an injury accident involving a failed wheel.The 
automobile manufacturer based its defense on the privity rule. The company 
had sold the car to a dealer, had no contract with the injured party, and was 
therefore not liable to the plaintiff. The dealer was not liable since he had 
not built the car. The ruling however indicated that the car manufacturer had 
a duty to inspect the product sold for defects, anything less was negligence. 

A manufacturer or distributor would not have to label a large blade hunting 
knife because the product involves an obvious peril, sometimes called an 
obvious hazard that is well known to the public. 

The term res ipsa loquitur (the thing speaks for itself) is involved in 
accidents where the damage producing agent was under the sole control of 
the defendant and the accident would not have happened if the defendant 
would have exercised proper control. 

Foreseeability involves the liability for actions that a normal person would 
have known to exist and would have taken precautions to prevent. 

Tort is a wrongful act or a failure to exercise due care that results in damage 
or injury in the broadest sense. 
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4) Answer A: 

The parts of an insurance contract include: 

• Declarations - identify who is an insured, insured's address, insuring 
company, what risks or property are covered, policy limits (amount of 
iiLsui Alice), any applicable deductibles, policy period ond promiuiTi 
amount. These are usually provided on a form that is completed by 
the insurer based on the insured's application and attached on top of or 
inserted within the first few pages of a standard policy form. 

• Definitions - define important terms used in policy language. 

• Insuring agreement - describes the covered perils, or risks assumed, or 
nature of coverage, or makes some reference to the contractual 
agreement between insurer and insured. It summarizes the major 
promises of the insurance company, as well as stating what is covered. 

• Exclusions - negates coverage from Insuring Agreement by 
describing property, perils, hazards or losses arising from specific 
causes which are not covered by the policy. 

• Conditions - provisions, rules of conduct, duties and obligations 

required for coverage. If policy conditions are not met, the insurer 
can deny the claim. | 

• Endorsements - additional forms attached to the policy form that 
modify it in some way, either unconditionally or upon existence of 
some condition. Endorsements can make policies difficult to read for 
nonlawyers; they may modify or delete clauses located several pages 
earlier in the standard insuring agreement, or even modify each other. 
Because it is very risky to allow nonlawyer underwriters to directly 
rewrite core policy language with word processors. Insurers usually 
direct underwriters to modify standard forms by attaching 
endorsements preapproved by counsel for various common 
modifications. 

5) Answer D: 

Implied warranty is the implication by a dealer that the product will seive 

a specific purpose. The implication must be made by 

• Placing it on sale for that purpose 

• Advertising it for that purpose 

• Indicating in books or manuals that it will operate in a manner that 
could reasonably be interpreted as being suitable for that purpose 


Copyright©2018 SPAN^’^ International Training, LLC 


367 











CSP Exam Study Workbook Volume I 


6) Answer D: 


A legal contract must have four parts: 

• Agreement 

• Consideration 

• Purpose 

• Competent parties 


7) Answer C: 

The three basic legal principles that can be used in most states are: 

• Negligence, which tests the conduct of the defendant 

• Strict liability and implied warranty, which test product quality 

• Express warranty and misrepresentation, which test product performance 
against the manufacturer/seller's representations. This may be referred to 
as Breach of Warranty. 


8) Answer B: 

The single most important part of a successful product recall is the 
establishment of a detailed written plan that outlines individual and company 
responsibilities and actions. This "Emergency Action Plan" must encompass 
all aspects of a recall and could include items such as communication of a 
warning if necessary; details of the hazard; instructions for continued usage 
or return; removal and modification of existing products from inventory; 
compensation for injury; investigation of the causes of eiTor, lack of 
warning, or design etc. 

9) Answer B: 

Safety Consultants Professional Liability covers errors and omissions, libel 
and slander, negligence, oral and written publication of information that 
causes damage and infringement upon copyrighted materials. Safety 
Consultants Commercial General Liability covers bodily injury/property 
damage, fire damage and medical expenses. 


Copyright©2018 SPANInternational Training, LLC 


368 




^ CSP Exam Study Workbook Volume I _ 

10) Answer B: 

A Hold Harmless (Indemnity) Agreement is used between two parties to 
establish that the indemnitee is protected from any unforeseen liabilities, 
losses, claims or damages during their involvement in an activity. A Hold 
Harmless Agreement is developed to prevent law suits by assignhig 
liability in a contract. Hold harmless means that if there is a problem and a 
suit later, one party shields or "holds harmless" the other. A hold harmless 
clause is a statement in a legal contract stating that an individual or 
organization is not liable for any injuries or damages caused to the 
individual signing the contract. An individual may be asked to sign a hold 
hannless agreement when undertaking an activity that involves risk for 
which the enabling entity does not want to be legally or financially 
responsible. 

Strict liability is the concept whereby the plaintiff need not show 
negligence or fault to prove liability. 

Negligence is the failure to exercise a reasonable amount of care or to cany 
out a legal duty so that injury or property damage occurs to another. An 
example would be you were a landlord and did not provide adequate security 
and the renter was robbed. 

Exclusive Remedy: State workers' compensation statutes gave employees a 
definite remedy for injuries and diseases arising out of or suffered in the 
course of their employment. In exchange for a definite recovery, the 
workers' compensation remedy is exclusive, that is, with just a few 
exceptions, a worker's right of recovery against the employer is limited to 
the benefits provided by the workers' compensation law. The employee may 
not sue in tort. 

11) Answer A: 

The attractive nuisance doctrine applies to the law of torts, in the United 
States. It states that a landowner may be held liable for injuries to children 
trespassing on the land if the injury is caused by an object on the land that is 
likely to attract children. Tort is a wrongful act or a failure to exercise due 
care that results in damage or injury in the broadest sense. A manufacturer 
or distributor would not have to label a large blade hunting knife because the 
product involves an obvious peril, sometimes called an obvious hazard that 
is well known to the public. The term res ipsa loquitur (the thing speaks 
for itself) is involved in accidents where the damage producing agent was 
under the sole control of the defendant and the accident would not have 
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luippciicd il (lie (Icll'iidiinl would have exercised proper control. 
I^oi'csceahilhy involves Ihe liability lor actions that a normal person would 
have known (o exisi and would have taken precautions to prevent. 

12) Answer C: 

According to the BCSP Code of Hthics, a CSP should accept responsibility 
for their continued professional development by acquiring and maintaining 
competence through continuing education, experience, professional training 
and keeping current on relevant legal issues. 

13) Answer D: 

According to the BCSP Code of Ethics, a CSP should undertake assignments 
only when qualified by education or experience in the specific technical 
fields involved. 

• UNDERTAKE assignments only when qualified by education or 
experience in the specific technical fields involved. Accept 
responsibility for their continued professional development by 
acquiring and maintaining competence through continuing cduculioii, 
experience, professional training and keeping current on relevani legal 
issues. 

14) Answer A; 

Most workers’ compensation laws recognize four classes of disability; 
lemporary total, permanent partial, permanent total, and death. Some states 
i ccognize an additional class: temporary partial. Definitions for and 
interpretations of each class vary by compensation law. 

Temporaiy Total Disability Temporary total disability applies to a worker 
who is completely unable to work for a time because of a job-related injury. 
Eventually, the person recovers fully and returns to full job duties. No 
disability or reduction in work capacity remains after recovery. Most 
disability cases are temporary total cases. 

Temporary Partial Disability This classification applies to injured workers 
who are unable to perform their regular job duties during Ihc recovery 
period, but are able to work at a job requiring h\sscr capabilities. After 
recovery, the worker returns to work with lull capability. 
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Permanent Partial Disability This classification refers to a worker who 
endures some permanent reduction in work capability but is still able to 
retain gainl'ul employment. Examples of permanent partial disability include 
the loss of a body member, such as a hand, eye, or finger, or the loss of use 
o('a boily member, such as an eye, or permanent reduction in the movement 
or functionality of an elbow or other joint. 

Permanent Total Disability This refers to a worker injured on the job and no 
longer able to work, even after medical and rehabilitative treatment. In many 
stales, certain disabilities are classified as permanent total disability. Delined 
impairments typically include loss of both eyes, loss of both legs, and loss of 
both an arm and a leg. 

Workers’ compensation laws provide payments for medical expenses, burial 
expenses, loss of wages, and impairments. Most provide payment for 
pliysieal and vocational rehabilitation. Some provide for mental 
rehaliilitation. Injured employees receive compensation for their loss of' 
earnings, which can occur under all the types of disability. Most laws 
provide a percentage of the average weekly earnings of the injured 
employee. Payment schedules usually have upper and lower limits. Because 
disability income is not usually subject to income tax, a claimant receives 
only a portion of regular earnings. The percentage may vary by type of 
disability, number and ages of dependents, and other criteria. Some states 
limit loss-of-wage payments to a maximum length of time (usually for 
temporary total disability). 


15) Answer D: 

I Inions arc important participants in a safety culture. They want to eliminate 
injuries (hat harm their members. To do that, unions favor changes to the 
workplace I hat make it safer. Unions have challenged the reliance of some 
employers upon tlie discipline of individual workers for safety-related 
behaviors. I Inions assert that the disciplining of individuals for errors is far 
less effcclivc than a program of pre-incident planning, risk assessment, and 
engineering controls. A fail-safe device or design makes the errors less 
likely to cause injuries. The desirable investment in workplace design 
change that the union prefers would render the machine quieter, the floor 
safer, and the equipment guards impregnable to removal or evasion. This 
emphasis shifts the issues away from discipline of errant people to the needs 
loi enc.im'ui s to dcvi.se built-in constraints on peoples' capacity for accepting 
iisk (H iiiakiit)’. foolish jiidgmcnls. 
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Unions' effectiveness in collective bargaining for safety issues varies 
■with economic situations, and with the urgency felt by an individual local 
bargaining team to assert safety issues. If the union is able to win 
concessions on safety issues, the enhanced union-management effort 
probably increases the likelihood that workers will support the culture 
and act with greater awareness of safety. If work teams are used, the 
training of work teams for safety should include the support of union 
leadership such as the local president or shop steward for the safety 
program. 

16) Answer C: 

Professional responsibility is to advise the client of the risks of serious 
injuries and help the client to find a solution. 

17) Answer A: 

The first action should be to contact the supervisor who has control of the 
workplace and discuss the infraction. Further action may include some of 
the other solutions presented in the above options. 

18) Answer C: 

You must avoid the appearance of a "conflict of interest" to maintain your 
credibility. A flat fee shows that you have no stake in the case outcome. 

19) Answer D: 

It is important for a safety professional to realize when issues are beyond 
his/her control. For management/labor operational conflicts, it is best to 
direct the issue to management for resolution. 

20) Answer B: 

Your primary responsibility is to inform the decision makers of the risk 
exposure to workers entering an unprotected trench. Then help the decision 
maker explore solutions to achieve acceptable level of risk. 

Entering an unprotected 15-foot-deep excavation is clear violation of the 
regulations and advising the contractor to enter an unprotected trench, 
actively or tacitly, is unethical. After communicating the risks of entering an 
unprotected trench, a fair resolution may be attempting to retrieve the 
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subcontractor’s equipment remotely, such using a backhoe, providing that 
the risk of damage to the project in acceptable. If an option is a technical, 
legal, or theoretical acceptable, then another good measure is to determine if 
it is balanced. The decision to tell the subcontractor, "tough - it is your own 
fault," is perhaps not balanced or fair. Nor is exposing workers to 
unacceptable risk for production gains. A skilled backhoe operator may be 
able to retrieve the equipment remotely without damage and complete the 
project on time. 


21) Answer A: 

Ethics refers to a set of principles and standards that guide the actions of 
professionals that are often referenced in civil or criminal cases involving 
professional conduct. A basic definition of ethics is: moral principles or 
practice. Professional ethics require consideration of additional areas 
including, professional values, culture, acceptable standards of behavior and 
legality. Professionals will likely face ethical dilemmas during their career. 
Some day-to-day ethical dilemmas are simple to determine the correct 
course of action; others are not as clear. 


22) Answer C: 

Informing/communicating to upper management the increased hazards due 
to increased production and verifying that risk is acceptable is the best 
solution. 


23) Answer B: 

Most employer codes of ethics require you to disclose to your employer 
any conflicts of interest. Once you disclose the conflict of interest, your 
employer has the option to require you to resolve the conflict of interest by 
ending the relationship/situation that causes the conflict of interest or your 
employer can elect to allow the situation to continue. As per the BCSP and 
many other professional codes of conducts, certified professionals must 
avoid any perceptions of conflicts of interest even when their own 
company's codes of ethics are met. 
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24) Answer A: 


Tf ymi have rjiffjeulties finding an individual or question an individual's 
certification status^ ^dease <iMr office at bcsp@bcsp.org or at +1 317- 

593-4800. To report unauthorized use, use the BCSP complaint form. 
Individuals who have used BCSP credentials without authority are listed in 
the directory when you click the Unauthorized Use. The Unauthorized Use 
Directory is a listing of individuals who have claimed to hold BCSP 
credentials but do not. BCSP receives inquiries from a variety of sources 
including other credential holders, employers, and membership 
organizations. BCSP pursues all cases in which there is clear evidence of the 
unauthorized use and the individual has a clear responsibility, control, or 
knowledge of the use. Evidence may be a business card, resume, letter, web 
site, or other publication. BCSP may take a variety of actions as a result of 
verified and unauthorized use of BCSP credentials or marks. Such actions 
may include but are not limited to: 

• Publish Name on BCSP Website: If it is determined that an individual 
uses a BCSP credential or mark without authorization, in most cases, a 
penalty will be imposed that includes publishing the individual’s name in 
a directory on the BCSP Website and the period for which the penalty 
will be in place. If a person is found in Violation of the Unauthorized Use 
Policy and a penalty is imposed, the individual will not be allowed to 
apply for, pursue, or regain the credential or mark for a period of five (5) 
years, or such other period as BCSP determines is appropriate. 

• Cease and Desist Agreement: If a person uses a BCSP credential or mark 
without authorization, BCSP may consider an alternative resolution of 
allowing the individual to enter into a cease and desist agreement with 
BCSP. If BCSP determines that the said person fails to comply with the 
agreement the person will be subject to all penalties pursuant to the 
Unauthorized Use Policy, and may also include civil penalties in the 
event BCSP is required to enforce the cease and desist agreement or take 
other action to protect its registered marks by filing a lawsuit against the 
person. 
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25) Answer A: 

The best course of action is to note the hazard in the report along with the 

cunvci:>aliuii with Llic t>upci visui' wllli lliC pliWUlCd Cul'i'CCtlvC ACtlollS. TllC 

JBUSF Code of Jbthics states: 

• BE honest, fair, and impartial; act with responsibility and integrity. 
Adhere to high standards of ethical conduct with balanced care for the 
interests of the public, employers, clients, employees, colleagues and the 
profession. Avoid all conduct or practice that is likely to discredit the 
profession or deceive the public. 

• ISSUE public statements only in an objective and truthful manner and 
only when founded upon knowledge of the facts and competence in the 
subject matter. 

• AVOID deceptive acts that falsify or misrepresent their academic or 
professional qualifications. Not misrepresent or exaggerate their degree 
of responsibility in or for the subject matter of prior assigmnents. 
Presentations incident to the solicitation of employment shall not 
misrepresent pertinent facts concerning employers, employees, 
associates, or past accomplishments with the intent and purpose of 
enhancing their qualifications and their work. 
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